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PREFACE 


This report describes the Division 6 Standard Test 
Equipment, composed of Whirlwind Units, Burroughs Pulse 
Control Equipment, Plug-In Units (vacuum tube), and 
Digital Equipment Corp. Building Blocks (transistorized). 

The test equipment units have been designed with a 
maximum of flexibility to be used as building blocks for 
test systems ranging in complexity from very simple setups 
requiring one or two panels to very extensive setups 
requiring several racks of equipment. 

The equipment described in this report will be 
supplemented from time to time as needs for other units 
develop. 

The Test Equipment Committee has endeavored to 
provide the engineer with a line of standard test equipment 
which would relieve him of the time consuming and 
diversionary task of designing his own test equipment. 

The standard test equipment is thus a powerful tool which 
permits the engineers of this laboratory to perform tests 
which would otherwise require a very long time or not be 
undertaken at all. 

Division 6 Test Equipment Committee 
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STANDARD TEST EQUIPMENT 
INTRODUCTION 

DEFINITION 

The term “standard test equipment“ is applied to any 
unit which has been approved by the Test Equipment Committee 
for quantity purchase or production. 

Standard test equipment may be one of four types? 
Whirlwind units, Burroughs units, plug=in units, and Digital 
Equipment Corp. Building Blocks, Whirlwind and plug-in units 
are assembled in either the Laboratory 0 s shop or in the shop 
of a contractor;, Burroughs units, are built by the Burroughs 
Adding Machine Co, and its subsidiary the Control Instrument 
Co., Inc.., and the Digital Equipment Corp, builds the DEC 
Building Blocks, 

TYPICAL USES QF STANDARD TEST EQUIPMENT ? 

The equipment described in the following sections has 
been assembled as building blocks to perform numerous tasks. 
During computer designs, this method is extremely valuable 
in examining the behavior of basic circuits such as flip 
flops and gates under system conditions. Even more 
important is its use in testing and simulating large computer 
elements (storages, arithmetic registers, and arithmetic 
control). This application alone has saved many months in 
computer installation by permitting testing of one element 
before an associated element was completed, 

LABORATORY POWER SUPPLY ? 

Most laboratory work benches are equipped with 
centrally mounted power box which supplies the following 


voltages? 



DC Voltages 



Positive 

Negative 

AC Filament Voltages 

10 (Lexington only) 



90 

=15 


120 (Barta Bldg, only) 

=30 

6.3 

150 

=150 


250 

=300 
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The front panel of the box has four outlets for Jones 12-pin 
cable connectors. All boxes have an on-off switch and 
green indicator lights for the 6.3V AC. The older boxes, 
most of which are located in the Barta Building, have an on- 
off switch and a red indicator light for the DC voltages. 

The newer boxes have an on-off switch for all the DC 
voltages except -450. (For safety reasons, -450V had its 
own switch; the supply has since been disconnected.) 
Indicator lights for each of the negative voltages are 
correspondingly marked. The drawing reproduced below, 
which specifies the voltages at the twelve terminals, is 
attached to the conduit under each box. 


+ 250V +IOV* -450V** 



GND -30V -300V 


* Except Barta Building, where Pin 5 carries +120V. 

** The -450V supply is disconnected. 

Heinemann circuit breakers capable of switching in 
1 millisecond are used in all the DC lines; they are located 
in nearby wall-mounted circuit breaker boxes. One such box 
can supply power to as many as six bench power boxes. 

Benches are supplied with 115V AC through the circuit 
breaker in the AC power box located at the end of the bench. 
Numerous AC outlets are provided by the terminal strip along 
the shelf at the top of each bench and by a short terminal 
strip or electrical outlet box on the lower side of the 
bench top. The DC power box is supplied with 6.3V AC by 
a bench-mounted transformer, the primary of which is 
connected to the AC power box. 
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When racks of vacuum-tube equipment are used* power 
should be supplied through the rack power-control unit 
described in Section 6* below. 

The DEC plug-in.units differ from the others in that 
they do not jse the central lab power supply. The special 
DEC power supply is described in Section 30* below* along 
with the rest of this line of equipment, 

SPECIFICATION SHEETS s. 

A photograph of each unit is followed by its general 
description and specifications* including circuitry* 
controls* and power requirements. The last item on the 
sheet lists all the pertinent references on the unit for 
those who may be interested. 

Immediately following the specification sheet is an 
A-size reduction of the unit”s circuit schematic. 


Similar units have been put in the same section* 
Whirlwind units always preceding Burroughs” units. Names 
conform to standard Laboratory nomenclature. The type 
numbers appear with the Burroughs- units. The letter 90 W M 
following a Burroughs-type number indicates that the unit 
so labeled is built according to Division 6 specifications 
and requires the voltages listed above. However* several 
hundred Burroughs® units were delivered before the letter 
W W M was added to the type number. Test equipment built 
by Burroughs for other users than Division 6* Lincoln 
Laboratory* likewise has no 80 W M following the type number 
and differs in requiring such power-supply voltages as 
+1G5 volts and =400 volts. 

As other units are acquired* specification sheets 
will be prepared and distributed to holders of this book. 


Division 6 Test Equipment Committee 
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PULSE STAHDARDIZER 



The pulse standardizer is used to convert positive pulses of 
different amplitudes and shapes to standard 0.1-|isec half-sine-wave 
pulses whose amplitude and shape are independent of the input amplitude 
and shape. It is used to provide standard pulses for test equipment, 
computer components, and for making measurements on basic circuits. 

The unit is constructed in duplicate on a single panel and chassis. 


Specifications 

Dimensions : k-l/2. x 5-1/2 x 19 inches. 

Circuits : 5^37/2 buffer amplifier 

5627/2 inverter 
6AG7 E1C peaker 
6 A 07 buffer anplifier 


Input (each unit) : 2 parallel jacks. 

Input pulse must be positive, but 
aaplitude may vary from 12 v min. to 
50 v max. Resolution time: 0.45 |isec. 

Output (each unit) : Standard 0.1-^xsec pulse. Polarity 

reversible. Anplitude range 12 to 
35 volts, controlled by potentiometer 
in final buffer. Bus-driver crystal 
rectifier in output. 
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Minimum Delay (through each unit)? 0.1 Usee 
Power Ijequiregtents (both units) ? 



Voltages 

▼ d.Oo 

+150 v d.c. 
“ 15 v d.c. 
6.3 r a.e. 


Currents 

336 Sig. 1-mc pulse 


1.75 Ha 
105«0 ma 
30 ma 

4.4 amp 


25 m > 
175 -na 

30 ma 

4.4 mp 


Circuit Schematic? 0-33001 



C-3BOOI-2 


<= LI 

1+ o Z5 V LH 


I ~ r L.2.- 


input b.orc 

[AMPLIFIER I MFD 


R.-L-C PEAKF.W 




JONES 

P-Z^-IE-SB - 


NOTE.S* v . 

I. RESISTORS .ARE \^N ) £'\b%. ‘X- . , 

2 VIDEO CONNECTORS ARE. UG- 290 /u. ' “ fi. 

3 . CRYSTAL RECTIFIERS ARE IN/M'S. OR D- 3 FT 7 ‘vi, 

+. -CAPACITORS ARE MIC A, ±10*7,,, EXCEPT CCA, COB AND 
CICA AND ClfaB^ WHICH ARE OIL-FILLED DUAL BATHTUBS. 


DRAWING KIITRINCI*. . 

PHENOI 1C PANEL ASSEMH.LY: 5C-^0O7B. 


FOR SPPCIMC.AI ION 0\ COMPONENT 
SEE PL- iTOI L 



SERVOMECHANISMS LABORATORY OF THE 1 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY I 

DIVISION OF INDUSTRIAL COO PC RATION PROJECT HO. G345 1 

CIKCUIT 

5 CHEKAKTIC, PULSE STAND/\KDVZER 

scauc: 

jo*. L • S*. ... 


w.-p "app" VOdVJUl JC 

»i/i 5 / 4 « B- Reduction 
















MULTIVIBRATOR rmUBHOT DIVIDER 



^_ o ___ __ g _ n ^ _ ^ ^ v#m 

200 kc to 60 cps and which, may "be synchronized with any frequency 
equal to or greater than the output frequency. Two output pulses 
are provided: one a standard 0.1-+isec pulse, the other a higb- 
inpedance negative pulse used to trigger a synchroscope* 



Dimensions: 5 l/^- x 6 x 19 inches, for rack mounting. 


Circuits: 2 input pulse amplifiers (each l/2 5687). 

High-freq_. multivibrator (5687) • 

Low-freq. multivibrator (2C51)» 

! Pulse generator for 0.1-+Lsec pulses (l/2 5687). 

Delay multivibrator (5687). 

Output amplifier for 0.1-p.sec pulses (6AO7). 
Output amplifier for high-impedance pulses 
( 1/2 5 ^ 87 ). 


Input to Dividers: Input pulses - positive, 0.1 p.sec or longer. 

Pulse amplitude - 15 v min. 

PRP - 60 cps to approx. 5 ®c. 

Multivibrator ranges overlap between 2*5-3 kc 
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Input to Lock-in Delay: For synchronized delay, pos¬ 
itive pulses may "be fed to 
this input. These are am¬ 
plified and fed to the delay 
multivibrator. 

Standard Pulse Output? 0.1-|Jisec half-sine-wave pulses, 

polarity reversible; amplitude 
adjustable up to 25 v when 
output feeds a 93-ohm terminated 
line. 

Output Pulse (Keg. High Impedance) : 0.2-M-sec leading 

edge, amplitude adjustable up 
to 100 volts. Will drive an 
unterminated Sj-ohm line of rea¬ 
sonable length. Occurs at the 
end of a delay interval variable 
from 5 to 100 M-sec. 

Power Requirements: +250 v d.c. at 115 

+150 v d.c. at 6.4 ma 
-150 v d.c. at S.4 ma 
6.3 v a.c. at 4.5 amp 


Engineering Hote: 


Circuit Schematic: 


Photograph: 


E-2S1 

D-332S5 

P-1301 


References 




: 33285 -5 

REDUCTION 
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Burroughs 8 

PULSE COUNTER TYPE 1750B 



General Description 

This unit is a pulse counter with a counting rate — pushbutton 
to 500 KC. It has both a manual and electronic reset. Each count is 
represented visually by means of a neon indicator as well as elec- 
tronically in the form of a DC signal. A pulse is generated at the 
count corresponding to the position of the scale switch (1-10)» This 
pulse may he connected to the reset input clearing the counter every 
time it counts up to the scale number. 


Specifications t 
Dimensionss 


Inputs % 


Outputs ; 


Controls; 


Panel 3 l/2 in. x 19 in., depth 10 in. 

Count input 0.1 usee positive half sinewave 
15-30 volts 

Reset input 0.1 usee positive half sinewave 
15-30 volts 
Reset times 10 usee 

Pulse 0.1 usee half sinewave +30 volts (adjustable) 
D.Co -90 ? from target on which beam is formed 
-60 V from the other nine targets 
Sequence gater can be used with this unit to 
convert stated values to standard Burroughs" 
levels zero or -15 volts. 

Manual reset pushbutton 
Seale factor switch 



Powers 


Tube Complement % 


References s 


+250 VDC 
+150 VDC 
-15 VDC 
“150 VDC 
-300 VDC 
6.3 VAC 

2 5689 
1 5963 
1 7AK7 
1 6 cl 6 

Circuit Schematic 


23 ma» 

16 ma. 

-6 ma« 

39 ma. 

14 ma. 

3«85 amps 

1 6700 
1 QA2 
1 0B2 
1 QA3 

D-85478 
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Burroughs' 

SEQUENCE CATER TiPE 1950 



This unit accepts DC levels from the target outputs of the 
Pulse Counter, Type X750B, and converts them to the standard DC voltage 
used in the Burroughs Pulse control line (zero and -15 volts). 

Specifications : 

Dimensions : 5 l/2 in. x 19 in., depth 10 in. 

Inputs : Frequency: Pushbutton to 500 KC 

DC levels 

Gate on: -90 VDC 

Gate off: -60 VDC 
Number of Inputs: 10 

Outputs : Number of outputs: 10 

DC levels 
Unloaded 

Gate on: 0 volts (ground) 

Gate off: -30 volts 
Loaded with 1800 ohms and lOO mmf 
Gate on: 0 volts (ground) 

Gate off: -15 volts 
Transient response 
Unloaded 

Rise time 0.2 usee 
Fall, time 0.4 usee 
Loaded with 1800 ohms and 100 mmf 
Rise time 0.4 usee 
Fall time 0.8 usee 



Circuit; 5 5687's used as voltage amplifiers 

Power Con sunapt ion s -150 VDC 160 ma 

References ; Circuit Schematic B- 8050 I 
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LOW-SPEED 2 6 Counter, Mod. II 



General Description 

6 

The low-speed 2 counter. Mod. II, is a compact, flexible device 
with a counting rate of 200 kilocycles and below. This unit, like the Mod, I 
described in this Section, uses 6 plug-in binary scalers which may be preset 
to prodtipe an end carry after any desired count up to 6iu A single-pulse out¬ 
put for each preset input pulse may be obtained after any given count by 
switching in a special circuit between the fifth and sixth plug-in units: if 
the sixth unit is preset to a 1, the carry from the fifth unit will clear the 
sixth and produce a single pulse 0 Any carry thereafter from the fifth unit will 
keep the sixth unit cleared, producing no further outputs until the unit is 
again preset. 


Specifications 

Dimensions : Panel, 5-1/2 x 19 inches 
Depth 9 inches 
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Circuits ; 2C5l trigger circuit 
2C51 preset circuit 

2C51 outjrat-pulse generator 

oAH5 buffer amplifier 

12 neon bulb flip-flop indicators 

2SSS01 To counters and preset: 

Random Ool-psec half-sine wave pulse 
Mnimua pulse amplitude, 412 volts 
Maxdamm prf, 200 kilocycles 

22 &2SI* 0 # l-p,sec half-sine wave pulse, variable, polarity 
reversible* ; ^ 



3<>9 Wee with all flip-flops preset to 1„ 



+250 volts DC 2 ma 

+150 volts DC 70 ma 

-150 volts DC 3 ma 

v :: 6*5 Volts &yv^ : ;^\/|;^.05..;a^>: 

References 

Circuit Schematics EN-53269 

- A-53336 (Plug-in Unit) ; 

' Bngineering lfote : ^-521 
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RACK POWER CONTROL UNIT 
-(WodsT 2)- 





mt TTT*?? 




1 am 


n ..o: 


I iMsm/gm ‘'TR wM, V 




WMSMl 




_ 


General Description 

This unit provides 6.3 v a-c and a convenient means for 
switching all d-e power from the central supply to equipment mounted 
on a standard 19-inch relay rack. When fused properly, it prevents 
local short circuits or overloads from tripping the main circuit 
breakers, thereby allowing other racks to continue drawing power. In 
addition, the equipment has a time-delay relay which acts as a current- 
surge suppressor by shorting out series resistors in the +250 and +150 
lines. 


Specifications 

Dimensions : 8 3/4 x 10 x 19 inches. 

Input (rear ohassis); D-C input from bench power box through 
a I’S-pin male' Jones plug. 

115-v, 60-cycle input through a flush motor plug. 

Output (rear chassis): Standard d-c voltages (central power 
supply) io 4 female 12-pin Jones plugs. 

6.3 v a-c (40 amp} from 2 filament transformers (primaries 
tapped). Output from one through the 4 Jones plugs; out¬ 
put from the second (with center taps) brought out to 2 
terminal strips. 

4 115-v a-c outlets on top rear of chassis. 



Auxiliary. Power g Filament Power P@aei ; CS®et = 2) may h® plugged 
iat® tfei@ 115 »t a»@ outlet marked "ADI. FIL" if aUMtional 
filasseat power is seeiedo 

4500 t my fee fed iat© the unit' through the Jones-plug 
input or a uhf ©oaxial Jaek (J2) 0 



' 2 amp for d«c wltages 
15 amp for 115 v a'-e 
& amp f®r. 6> 3 w a^ : . 

(80 amp aMdtioaal with Filo Power Panel) 


- Fusin g (front panel)? 

Cl) B°€ foliages - 3&& fuses up to 2 amp. 

(t) X15f a-e r - 4AG fuses > 15 amp,, oa "both sides of line 



Engineering Mote E-118 

CirOTit Seiefflati® B-396%7 




0? D>DS 












































































Burroughs’ 

RACK POWER CONTROL 
(Type 7202 AW, Models I & II) 
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General Description r ' 

The Rack Power Control is the switch and fuse box for a rack of test 
equipment$ it also is a 50-amp, 6.3-v filament supply. A toggle switch con¬ 
nects the a-c input and permits the ON push button to control the d-c voltages 
In Model I, the ON button immediately connects the d-c voltages. In Model II, 
the ON button immediately connects all the d-c voltages except +150 volts and 
*25’0 volts where it leaves series resistors for a period of approximately 8 
seconds. In either Model I or Model II, failure of any fuse disconnects all 
the d-c voltages. 


Specifications 

Dimensions 3 J x 19 inches, depth 9 inches 

Input (at rear of chassis ): apply Laboratory d-c power supply to 12 
pin, male Jones plug and ll5-v, 60-cycle AC to male line 
plug. 

Output (at rear of chassis) ; the lower, 12-pin Jones plug is in 
*' ” parallel with input. The two upper, 12-pin Jones plugs 

provide standard d-c voltages from the Rack Power Con¬ 
trol. The female, a-c line plug is in parallel with 
male line plug. Transformer terminals furnish four 
12.5-amp filament supplies, the voltage of which may be 
changed by moving the input connection among the eight 
taps on each transformer. 
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Maximum Loads : 2 amp for d-c voltages 
* 5 amp for 115-v AC 

$0 amp for 6.3-v AC 

Fuses ; d-c voltages — Grasshopper 2 amp 

115-v AC — Fusetron FNM 5 


Reference 

Circuit Schematic D—^26it2 (Model II) 
D-&393 (Model I) 




























General Description 

This unit is an indicator of Laboratory voltages. When connected to 
the output of a Burroughs Rack Power Control or to the rack power strip, the 
panel indicates by the glow of its lamps which power-supply lines are contin¬ 
uous from the source. Each of the nine labelled indicator lamps is connected 
between a d-c voltage and ground. A tenth lamp is connected to a two-terminal 
Jones strip where another voltage may be applied. 


Specifications 

Dimensions : 1-3/U x 19 inches, depth U inches 

Lamps : NE 5l across all d-c voltages except -15 and -30 

No U9 across -15 and -30 volts 


References 


Circuit Schematic B-52 739 


12. PIN 
JONES 

SOCKET 



luuiiuuilllllllg 
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FILAMENT POWER PANEL 
(Models 1, 2, & 3) 


Sect. 


i 




This unit is used to supply auxiliary filament power when the amount 
from the rack power-control unit is inadequate for test setups. It consists 
of two l|D-amp filament transformers mounted on the rear of a panel. Models 1 
and 2 have no indicator lamp, fuse, or switch. Model 1 has eight center-tapped 
secondaries; Model 2 has four center-tapped secondaries. Model 3 has indicator 
lamp, fuse, and switch and four center-tapped secondaries. On the primaries of 
models 2 and 3 are taps for input voltages of either 93, 10$, or 113 volts. 


Specifications 


Construction ; Panel for rack mounting. 
Dimensions: 8-3/U x 19 inches. 


Transformers : Two iiO-amp, 6,3-v a-c filament transformers. Each 

transformer of Model 1 has four center-tapped 10-amp 
secondaries; those of models 2 and 3 have two center- 
tapped 20-amp secondaries. 




.Secio' 7 


Input s 115-v AC primary power from AUX* Fit* outlet on rack 
power-=control unit* controlled by filament switch* 

Output s Secondaries with center- taps brought to Jones terminal 
strips on rear of panel* May be used in parallel to 
obtain more than 20 amp on one line* 


References 

Circuit Schematic B-38759 (Model 1) 
‘ . . B-U0127 (Model 2) 

Engineering Mote E-117 (Model 1) 



SERVOMECHANISMS LABORATORY OP THE 

MASSACHUSETTS INSTITUTE OF TECHNOLOGY 

DIVISION OF jNDUST*1*X COOPERATION PROJECT N"). ^345* 

FILA'ftE NT'.pOW ER Ph^El 


DR vT#fr /+$ 


Sb-397 59 


















0 - 4 - 0127-1 


















Sect. 9 

Burroughs' 

HIP-FLOP 

(Type 1103 A or AW) 
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General Description 


This unit uses the same 7AD7 flip-flop, d-c coupled to its load, 
that is used in the D-C In-Out Register in Whirlwind. The two stable states 
of the flip-flop are 0 and -15 volts. The equipment is meant to drive gate 
tube panels, crystal gate panels, and similar loads up to 100 mmf with l/4- 
M-sec rise time 

"ONE” and M ZER0" inputs may pass through an input transformer or 
through a gate tube. In order that a pulse pass either of the Read-In gate 
tubes their G3 input must be zero or positive. If a terminator is put in 
this jack the gate will always be open; if it is 15 or more volts negative 
it will be closed. There is also a complement-input that has a 0 . 05 -|dsec 
delay included so that the flip-flop may be used for counting. It will 
operate up to 4 megacycles, and will resolve pulses 0.25 M-sec apart. Two 
indicator lights show the position of the flip-flop. 


>ecifications 


Construction: 


Panel and chassis 


Dimensions: 


3-1/2 x 19 inches 
Depth 10 inches 
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Sect* 11 

Burroughs 1 

MULTIVIBRATOR PULSE GENERATOR 
(Type 1001 B or Bff) 



General Description 

This unit generates either positive or negative 0.1-M.sec pulses 
at frequencies continuously variable from 15 to 650,000 cycles per second, 
in five overlapping hands* 

A symmetrical multivibrator is used to control the frequency, 
but there is no provision for synchronizing it with an external higher- 
frequency signal. 


Specifications 

Construction: Panel and chassis 

Dimensions: 3-1/ 2 x 19 inches 

Depth 10 inches 

Circuit: 56 S 7 Multivibrator 

5687 Pulse Standardizer 
6AG7 Buffer Amplifier 
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Output % Hie pulse output jack provides standard 

~ 0.1-jisec half-sine-wave pulses of reversible 
polarity at amplitudes from 10 to 32 volts 
not affected by changes in frequency. 

Power Requirements; 

+250 volts d-c 8 ma 

-(•150 volts d-c 5? ma 

+90 volts d-c ho ma 

15 volts d-c 1 ma 

6.3 volts a-c 2.5 amp 


C-504l6 

E-k3k 

F -1552 


References ..... : ; 

Circuit Schematic 
■Engineering Note 
'Photograph 
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General Description 

This unit is a primary pulse source for test setups of gate 
tubes, flip-flops, matrices, bus drivers, control-line drivers, and other 
components. It is also a basic building block for complete systems and 
special tests, providing standard output pulses 0,1 microsecond long at 
a 93-ohm impedance level with frequencies variable from 0,2 to 4,9 
megacycles. 


Specifications 

Construction : Panel and chassis for standard rack mounting. 

Dimensions : 3g- x 5g- x 19 inches. 

Circuits : 6SN7 cathode-coupled oscillator, 

6AG7 inverter, 

6L6 R-L-C peaker, 

6L6 buffer amplifier. 

Output : 0,1-psec half-sine-wave positive pulses at 

93-ohm impedance level. 

Amplitude Control : 0 to 40 volts, control linear but not 

calibrated. 

Frequency Range : 0,2 to 4,9 megacycles in 4 bands. Calibra¬ 

tion chart on front panel. 






Frequency Stability ; 20 parts in 1,000,000, 

Power Requirements s (standard laboratory power supply) 

+250 v, 130 ma (maximum) 

-150 v, 1,3 ma 
6,3 v a-c, 3,05 amp 


References 


Circuit Schematics B-39735-1 

Instruction Booklets Report R-144 
Specification of Componentss PL 39735 
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CONTROL 


















Sect. 12 


Burroughs * 

HIGH-FREQUENCY PULSE GENERATOR 
(Type 1002 AW) 



General Description 


This unit generates 0.1-jisec pulses at frequencies continuously 
variable from 0.2 megacycle to megacycles in four overlapping bands. 

A calibrated, L-C controlled, sine-wave oscillator controls the frequency 
which is within +8 percent of the value indicated on the calibration 
chart. — 


Specifications 

Construction : Panel and chassis 

Dimensions: 3-1/2 x 19 inches 

Depth 10 inches 

Controls : Coarse frequency 

Fine frequency 
Output pulse amplitude 
Output pulse polarity 




200-1+50 kc 
1+30-970 kc 
0.93-2.1 me 
2-1+.5 me 
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Output g The pulse output jack provides pulses from a transformer- 

coupled output circuit designed to match the characteris¬ 
tic 93-ohm impedance of coaxial cable. The output pulse 
polarity is reversible by means of a three-position 
switch. With the switch in the M ZEB0 M position the output 
jack is disconnected from the output circuit. The out¬ 
put amplitude can b® varied from 10 to 32 volts and is 
affected by frequency changes only in the ranges above- 
2 megacycles. 

The duration of the pulses varies with the frequency 
from a width of 0.l4 p,see at the lowest frequency to 
0.08 p.sec at the highest frequency 

Circuitg 6SH7 Oscillator 
Shaper 
6A.&7 Weaker 
6®5 Output amplifier 


Power Requirements; 



+ 250 volts d-c 

47 ma 


+ 90 volts d-e 

36 ma 


- 15 volts d-e 

0.5 m® 


6.3 volts a-e 

3.1 amp 


References 


Circuit Schematic 0-52058 
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Controls ; Band frequency 

Fine frequency 
Output pulse amplitude 
Pulse width control 
Output pulse polarity 


Power Requirements; 


Max Current 


+250 VDC 
+150 VDC 
»15 VDC 
6.3 VAC 


250 m 
4o m 
-7 ma. 
4=34 ansps 


Circuit ; 1 578? oscillator 

2 6360 pulse simpers 
1 5894 output buffer 


References; Circuit Schematic C“85477 


General Description 


This unit produces half sinewave variable“Width voltage 
frequencies continuously variable from 1.6 to 10 <.4 megacycles 
overlapping bands. Power supply unit P type 9802 (3 l/2 in. p 
be used to power this generator. 


ulses at 
in four 


Specifications 


3 1/2 in. x 19 in.^ depth 10 in. 


Dimensions 


from 1 


Polarity — Positive or negative 

Pulse width (5 available) 30* 40* 50^ 60 & 70 

millimicroseconds tolerance + 10 $ 
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+ 250 V* 
6.3V-. 


*i i* 

*:■ i 6 
-** ii 8 
- 2 * «£. 


-n_GNO 

^6.§v 


12 PIN AMPHENOL 26 MSE 


-NOTES: . 

1- ALL RESISTORS ARE 4W, ±|0*/. 

UNLESS OTHERWISE SPECIFIED. 

2- ALL INDUCTORS ARE WOUND TO 
SPECIFICATION. 
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Burroughs 0 
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(Type 9802A) 
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Sect. 13 

Burroughs * 

GAS TUBE PULSE GENERATOR 
(Type 1003 A or AW) 



General Description 

This unit generates 0.1-p.sec positive pulses. Pulses may he 
generated in three different ways: (l) hy push button, (2) by the coin¬ 
cidence of a positive synchronizing pulse with pushing a button, and 
( 3 ) by the action of a positive pulse alone, with no push button. Input 
pulses must be at least 1.2-)-Lsec duration, and of at least 20 volts 
amplitude. For the second mode of operation, these pulses are fed in 
the "sync input" jack; for the third mode of operation they are fed in 
the "low frequency input" jack. The upper frequency limit is 2000 cycles. 
Three identical units are mounted on one 3-l/2 x 19-inch panel. 


Specifications 


Construction: Panel and chassis 

Dimensions: 3-l/2 x 19 inches 

Depth 10 inches 


Circuit: 2D21 Trigger Tube 

2D21 Pulse Generator 
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Pont roles She circuit is so designed that only one pulse . .. 
is generated for each push-button depression* 

A selector switch with "Random" and "Synchronized" 
positions permits generation of an output pulse by 
depressing the push button in "Random" position or in 
"Synchronized" position provided a sync pulse is re¬ 
ceived at the sync input jack during the time the 
but top' is depressed* The output pulse is fired four 
fisec after the positive rise of the sync pulse* 


The output pulse amplitude may be varied from 
0 to 35 volts® 


Power Requirementss 

+150 volts d-c 
\ =15 volts d-c 

6.3 volts a-e 


0*3 n® 

0*6 ma (surge) 
3*6 amps 


References 


Circuit Schematic B~504l2 
Ingineering Rote ~E-h3^ 
Photograph P-1553 
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2. THREE IDENTICAL CIRCUITS SIMILAR TO^THE AoOVE 
ARE LOCATED ON PANEL. 
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GATE PANEL 
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Pulses to be gated 

Paired input jacks to No* 1 grid of gate tube* 
Input pulse must be positive* 


Input Amplitudes : 

Min. 14 v, (to obtain speoified output amplitude 
range) max* 35 v. 


Output ? 


Gated pulses 

Eaoh gate tube has a single output jack* 

Polarity reversible. 

Amplitude control in cathode of 7AD7, 6 to 23 volts. 


Minimum Delay ? (all seotions) 0.06 jiseo. 


Resolution Time? (all seotions) 0*33 psec. 


Power Requirements (all sections)? 


Voltages 


+250 v 
+150 v 
+ 90 v 
- 15 v 
6*3 v a-o 


Current with 
no signal 

1*2 ma 
1*5 ma 
0.5 ma 
0 

4*2 amp 


Current with 
1-mo olook pulses 

17.0 ma 

6.1 ma 
8*3 ma 

2.2 ma 
4*2 amp 


References 

Cirouit Sohematio? C-32496 

Instruction Booklet? Report R-151 
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Burroughs 1 
GATE TUBE PANEL : 
(Type 1201 A or AW) 


Sect. l4 



General Description 

This unit consists of two independent sections mounted on one 
panel. Each section consists of a 7AK7 gate tube followed hy a pulse 
standardizer which puts out 0.1-4isec pulses. 


Specifications 


Construction; 

Panel and chassis 

Dimensions: 

3-l/2 x 19 inches 

- 

Depth 10 inches 

Circuit (each 

section): 


7AK7 Gate Tube 


6a& 7 Peaker 

6aG 7 Pulse Amplifier 

Controls: 

Output pulse amplitude may "be varied from 
10 to 32 volts;' polarity may he reversed. 








Input ; Ho. 1 grid:' Pulse to toe gated Is coupled 
to Ho. 1 grid of gate tube through a 
capacitor and crystal clamp circuit connected 
to “15 volts. Input.pulse must toe positive 
0.1 psee long; with‘an amplitude of at least 
13 vqlts.' 


Ho. 3 grid: D-C level must toe at more than 
- 15 ; volts to hold the gate tube offj at 
ground to hold it on. 


4250 volts d=c 

60 

ma 

♦ 150 ' volts d“*3 

70 

me 

4120 volts d«e 

30 

ME 

490 volts d^c 

20 

ME 

,“15 volts 4-c 

- t 

ME 

6.3 volts a-c 

\o2 

amps 



Circuit Schematic C-5Qfelb 
Engineering Note E-43 1 * 
Photograph F=1555 



C- 50414 


GATE TUBE 
*3 GRID 


GATE TUBE 
*1 GRID 


( 



(male) 

P-2 412-CCT 



NOTES: 

I. UNLESS OTHERWISE SPECIFIED: 

A. RESISTORS ARE IN OHMS- \0°/o. 

B. CAPACITORS ARE IN MICROFARADS. 

C. VIDEO CONNECTORS ARE JAN UG - 625/U 

D. CRYSTAL RECTIFIERS ARE SYLVANIA TYPE IN34A 

*2. TWO SECTIONS TO BE MADE FOR EACH PANEL 
3. IF TI IS A BURROUSHS TYPE P2Z A CRYSTAL AMD RESISTOR 
SHOULD BE ADDED TO THE SECONDARY AS FOLLOWS : 



DRAWING REFERENCES : 

. J. LAMICOID LABEL : A-50G00 

2. BURROUGHS EQUIPMENT', COINCIDENCE DETECTOR 

TYPE 1201 AW; B-I0567A 

3. ASSEMBLY <£ PL: R-S-3323 
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Burroughs 1 
CRYSTAL GATE PANEL 
(Type 1P02 A or AW) 


/ 


Sect. 15 



General Description. 

Two identical units occupy one 1-3/4-inch panel, each having 
five inputs and one output. They are meant to he operated from d-c 
coupled gates which run between two voltage levels, the lower of which 
should he -15 or more, and the upper of which should he zero or positive. 
The output assumes a voltage equal to the most negative input; it will 
he zero or positive only if all the inputs are zero 05 positive. 

The output of a Burroughs 1 Flip-Hop, a D-C Register Panel, 
or a Burroughs' Gate and Delayed-Pulse Generator may he connected directly 
to this input. However, a Whirlwind Gate and Delay Unit may not he con¬ 
nected directly to this jack, since the d-c level of the output of the 
Whirlwind Gate and Delay Unit is about +30 volts. The only way in which 
this unit may he used with the Whirlwind Gate and Delay Unit is if the 
gate duty cycle is greater than 0.05* Connections would he made as shown 
below. 


GATE 

AND 

GATE I/ 

GATE 

TUBE 

CRYSTAL 

DELAY 

UNIT 

OUTPUT 1\ 

1 

GRID 

#3 

GATE PANEL 


i 





ffh® time constant of the coupling capacitor and a resistance of 15?000 ohm® 
should b® at least five times the maadmom interval between gates? 


Construction? Panel and chassis 

assaaggxsaar agaocagacagc a t aas sx» 

Dimensions? 1-3/4 x 1$ inch®® 

^ Depth 2 inches 



+250 volts d»c 1 ana 
for each section 


Deferences 



Circuit Schematic Af=5o4u 
E ngineering Hot® ' 1-434 
Photograph F -1556 
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General Description 


The purpose of the gate and delay unit is to provide a 
test equipment building block which can supply a gate pulse, a 
delayed pulse, or both, to external test blocks or complete systems 


Dimensions : length - 19 inches 
width - 5 l /2 inch 
depth - 0 l/k inch 


6 AK 5 trigger tube* 

l /2 56 S 7 delay multivibrator. 

oLS cathode follower* 

&16 R-l-C peaker. 

6lS buffer amplifier 


Circuits (duplicate sections) 


Input (each section) 


0.1-M-sec half-sine-wave positive 
pulses of at least 20 volts amplitude, 


Output (each section): Unclipped gate: 

Amplitude +40 volts 
Rise time 0.2 |lsec. 
Fall time 0.1 |i.sec. 
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Clipped gate - 

Rise time 0*3 M-sec. 

Pall time 0.1 Msec. 

Gate length continuously variable from 
0.5 Msec to 2500 Msec in four overlapping 
ranges. 

Delayed (output) pulse: 

0.1-Msec half-sine-wave pulse across a 33-ohm 
impedance. 

Pulse amplitude is continuously variable from 
0 to approximately 40 volts. 

Polarity reversible. 

Delay time equal to gate length. 

Resolution time: Por coarse delay setting of 10 Msec: 1 Msec. 

50 Msec: 2 Msec. 
450 Msec: 10 (J-sec. 
2500 M-sec: 70 Msec. 


Power Requirements: (both sections) 


Voltages 

+250 v d.c* 
+150 v d.c. 
-150 v d.c. 
6.3 v a.c. 


Currents 

Ho SigI *Mcc Signal 


115 ma 
220 ma 

8.5 ma 
7.55 amp 


110 ma 
195 ma 
8.5 ma 
7.55 amp 


Voltage Regulation : The voltages of the multivibrator are 

filtered sufficiently to allow operation 
with an unregulated power supply which 
is reasonably stable. 

Any low-frequency variations, of the 
order of 5 cps, in the power supply 
will change the delay time of the unit. 


References 


Engineering Hote: E-121 
Circuit Schematic: D-37148 
Photograph: P-679 
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Secto 16 


GATE AND DELAY UNIT 

Model 2 

This unit differs from Model 1 only in its tube complements 
6AK5 Trigger Tube 
568? Multivibrator 
6V6 Cathode Follower 
5687 Pulse Generator 
6AG7 Output pulse Amplifier 

Reference 

Circuit Schematic D=33105 
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' ‘* w 
0.0033 MFD 2500/1S 


0.25 O.OI 
MFD MFD 
BATHTUB 


C.3V 

L C24-I « -|50V 

rss -t 


1. STAGE I AND STAGE 2 ARE IDENTICAL 
EXCEPT FOR DASH NUMBERS OF COMPONENTS. 
FOR EXAMPLE : THE JACK IN STAGE 2 IS Jl~2 • 

2. UNLESS OTHERWISE SPECIFIED, THE 
FOLLOWING SHALL APPLY TO ALL 
COMPONENTS IN THIS SCHEMATIC! 

1. RESISTORS ARE JAN SPEC., COMPOSITION 
TYPE, IW, ±10 7.. 

2. CAPACITORS ARE JAN SPEC., MICA, 210%. 

3. VIDEO CONNECTORS ARE UG-290/U. 


J 5 5687 HEATER CONNECTIONS. 

DRAWING REFERENCES: 

1. REAR PANEL WIRING DIAGRAM : SC-33IOO 

2. PANEL % COVER LAYOUT : SC-33IOI 

3. TERMINAL BOARD WIRING DIAGRAM : SC-33102 

4. TERMINAL BOARD TEMPLATE : SC-33103 

5. PANEL LETTERING TEMPLATES SC-33104 




CIRCUIT SCHEMATIC 
GATE AND DELAY I 
ONE |o«. F.B. Jan. s 













This unit consists of a gate generator designed to he triggered 
by 0.1-Msec pulses. The gate output is d-c coupled, swings between 
approximately -20 and +5 volts, and may he varied from 1 to 80,000 M-sec 
in length in five overlapping ranges. The gate output impedance is less 
than 1000 ohms, and the rise time less than l/4 M-sec® A O.lHisec positive 
or negative pulse is generated at the end of the gate, so that it is in 
effect the input pulse delayed hy the length of the gate® 


Specifications 

Construction : Panel and chassis 

Dimensions : 3-1/2 x 19 inches 

Depth 10 inches 

Coarse delay 
Pine delay 

Output pulse amplitude 
Output pulse polarity 


Controls: 







Inputs (Sw© jacks in parallel) 

Positive O.X-Usee pulses having a minimum amplitude ef about 

13 volts* 



She output amplitude is variable from 10 to 3 2 volts sad 

polarity is reversible* 


Belay Mf Outputs During the delay interval the' output is approximate 
ly +15 volts* During standby it is approximately -20' 
volts. Rise time when driving XOOujxf is less the® 0*1 
[JlSeOe 


Coarse Delay Setting 

1 

2 

' l 

5 



1-22 

10-250 

90-2000 


850-17,000 

9000 - 80,000 


Circuit; if 2 5887 trigger tub® 

5687 Multivibrator 

1/2 5^87 Peaker and cathode follower 
5^87 Pulse standardized 
• 6 AS 7 Output amplifier 

TO.50 Voltage regulator for 4250V 


Power Requirements: 


4250 volts d-c 

60 ma 

+150 volts d-c 

18 ma 

=5= 90 volts d-c 

40 ma 

-15 volte d-e 

1 ma 

- 30 volts d-c 

30 ma 

-300 volts d-c 

0*5 ma 

6.3 volts a-e 

3*35 asap 


References 

Circuit Schematic D-5044l 
Engineering Note E-434 
Photograph P-1557 
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notes: 

I. UNLESS OTHERWISE SPECIFIED 5 

A. RESISTORS ARE IN OHMS^W^t I05t. 

B. CAPACITORS ARE IN MICROFARADS. 

C. VIDEO CONNECTORS ARE JAN UG~625/U. 

D. CRYSTAL RECTIFIERS ARE SYLVANIA 
TYPE IN34A. 

a. IF Tl IS A BURROUGHS TYPE PT22 A CRYSTAL 
4 RESISTOR SHOULD BE ADDED TO THE 
SECONDARY* AS FOLLOWS: 



DRAWING REFERENCES: 

(.BURROUGHS equipment: 
PULSE DELAY.TYPE I30IBW 
DWQ.NO.C-IOS69C. 

2. LAM I CO ID LABELS IA-SOS37 


_GRADE I ' FOR REFERENCE ONL 

GRADE II PRELIMINARY DESIGN 
_ i-lg-Zl GRADE III FINAL DESIGN 


CIRCUIT SCHEMATIC* 

- GATE 5-DELAYED-PULSE GENERATOR.TYPE 13 

*=*“= —- | dr -a.m.g. 7-3-sa I _ * 
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-V *;i 


The delay line panel is used to delay 0.1-microsecond 
pulses, in steps of 0.1 microsecond, up to a maximum of 1 microsecond, 
External terminals are provided for adding extra delay lines. 


Dimensions; 4 l/2 x 5 l/2 x 19 inches 


9 delay lines, each 0.1 p,sec. 

Inherent delay of unit 0.1 M-sec. 

Terminals on rear of chassis for additional delay 
lines. 


SkO-J input "buffer amplifier. 

9 delay lines, each 0.1 (J-sec 1100 ohms 
be switched in series. 
l/2 5^87 buffer amplifier. 

1/2 5^87 inverter. 
bkQrJ R-i-C peaker. 

SAj& 7 output buffer amplifier. 


Circuits 







Page 2 


Input; Positive 0.1-p.sec half-sine-wave pulse. 
Minimum pulse amplitude 8 volts. 
Resolution time of equipment 0.45 p.sec. 

Output; 0.1-p.sec pulses, polarity reversible, 

amplitude variable up to 36 volts with a 
15-volt input pulse. Output circuit is 
transformer coupled to match 93 ohms. 


Power Requirements; 


Voltages 

Currents 


Bo Sig 7 ~- 1 

’-me input 

- 15 v d.c. 

28 ma 

25 ma 

+120 v d.c. 

11 ma 

11 ma 

+150 v d.c. 

46 ma 

62 ma 

+250 v d.c. 

9 ma 

29 ma 

6.3 v a.c. 

2.85 amp 

2.85 amp 


References 

Photograph; P -689 

Circuit Schematic; D- 4030 ? 



D-^0307-3 


















Sect.17 

Burroughs' 

DELAY LINE PANEL 
(Type 1302 A or AW) 



General Description 


This unit delays 0.1-M-sec pulses by means of a tapped delay 
line in 0.05-M-sec steps from 0.1 to 1.9 p.sec. It is designed to receive 
0.1-Msec pulses with a minimum amplitude of 13 volts. The output pulse 
polarity is reversible and its amplitude may be varied from 10 to 32 volts. 


secifications 


Construction: 

Dimensions: 


Panel and chassis 

3-1/2 x 19 inches 
Depth 10 inches 

6AG7 Input amplifier 
6AG7 Amplifier 
6AG7 Inverter 
6AG7 Peaker 
6AG7 Buffer amplifier 


Circuit: 






Power Requlrementss 

69 ma 

112 IBS 
20 ssa 
12 am 

3.25 amps 

References 

GircQ.lt Schematic 0»5O4l9»i 
'.'Engineering Rot© E»434 
Photograph P=>1550 


■$■250 wits d=c 
+1§0 volts a«e 
+120 volts d=e 
- 15 volts &=>© 

6»3 volts a»e 



































THREE CHANHEL DELAY PAHEL 


Sect. 17 



General Description 


This unit contains 3 identical pulse delay circuits* each consist- 
ing of a delay line (whose length may he chosen by the user to be 
between 0.1 and 2.0 usee) with an input and an output buffer amplifier. 
A variety of suitable delay lines are available at test equipment 
headquarters. 


Specifications ? 
Dimensions ? 
Inputs ? 

Outputs ? 

Controls ? 

Circuit ? 

Power? 


3 1/2 x 19 , depth 10 1/2 in. 

Positive 0.1-usee. Pulses 15 to 40 volts in 
amplitude up to 4 mej one input for each channel. 

Positive Q.l-usec pulses variable in amplitude 
between 5 and 30 volts up to 2 me (gain becomes 
less at higher prf)j one output for each channel. 

One gain control for each channel. 

3 6l45 input buffer amplifiers 

3 6l45 output buffer amplifiers 

+250 vdc 30 ma/mc/ehanneil (at 30 volt input 
-15 vdc 0.6 ma/mc/ehannelj (and output 
93 -ohm loads. 

6.3 vac 3®6 amps 


References? Circuit Schematic C-56378 












Sect. IS 


Burroughs• 

0 .1-pSEC DELAY 
(Type 1303 AW) 



General Description 

This unit provides a fixed delay of 0.1 psec, with a signal 
attenuation of less than 5$. The "balanced system network has an impedance 
of 93 ohms and permits either jack to "be used as input or output. The 
unit can resolve Q.l-psec pulses having a period of 0.3 psec. 


Specifications 

Construction : Metal "box with mounting flange 

Dimensions : 4-1/2 x 3 x 1-3/4 inches overall, including 

a 3-l/2 x 1 inch mounting flange 

Power Requirements : None 


References 


Circuit Schematic A-52057 
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CIRCUIT SCHEMATIC, 

K I_ 0.1 >i sec DELAY, TYPE 1303 AW. 
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Burroughs 5 
CHAOTEL SELECTOR 
(Type 1401 A) 


Sect. 19 



General Description 

This unit accepts a O.l-hsec pulse at its input, standardizes it, 
and feeds it to four "buffer amplifiers which drive four output jacks. Each 
output has its own gain control and 3-position selection switch. The 
center position of the switch (ZERO) disconnects the jack from the output 
circuit; the two outside positions reverse the polarity of the output 
pulse. The inherent delay is 0.08 |J.sec, and resolution time is less than 
0.5 M-sec. 


Specifications 

Construction : 

Dimensions : 

Circuit : 

4 - 


Panel and chassis 

3 - 1/2 x 19 inches 
Depth 10 inches 

6AG7 Inverter 
6AG7 Weaker 
6AG7 Buffer Amplifier 
6 a&7's Output Amplifiers 


Power Requirements : 

+250 volts d-c 
+150 volts d-c 
+120 volts d-c 
- 15 volts d-c 
6.3 volts a-c 


120 ma 
44 ma 
15 ma 
5.8 ma 
4.55 amps 






C-50415 
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NOTES: 

I. UNLESS OTHERWISE SPECIFIED: 

A. RESISTORS ARE IN 0HMS,-5W±lp% 

B. CAPACITORS ARE IN MICROFARADS 

C. VIDEO CONNECTORS ARE JAN UG-625/U 

D. CRYSTAL RECTIFIERS ARE SYLVANIA 
TYPE IN 34A 


PULSE 

I ’ AMPLITUDE 2 

>R| 9 _Lci 2>-9 - ,4 

>270—'0.01 > R20 T CW ' 

> >500 1 

J £W 

OUTPUT ‘ AMPLIFIER 

DRAWING REFERENCES: 

(.BURROUGHS EQUIPMENT: 
CHANNEL SELECTOR, 

TYPE 1401 A 

DWG.NO. B-I0564-B _ 

2. LAMIGOID LABEL 1 “ 

A-5Q599 


PULSE 

I AMPLITUDE 3 


PULSE 

AMPLITUDE 4 
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- . GRADE II PRELIMINARY DESIGN 

.?-15rSZGRADE III final design 
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Sect. 19 

Burroughs * 

GATED CHAHHEL SELECTOR 

(Type 1402 AW) 



The first stage of the Gated Channel Selector is a read-in gate 
tube which will pass 0.1-p,sec pulses at its #1 grid input (Gl) only when 
a gating voltage is applied simultaneously to its #3 grid input (G3). 

After this initial stage the operation is as described for Channel Selector 
Type 1*401 A. 


Specifications 

Construction: Panel and chassis 

Dimensions : 3“l/2 x 19 inches 

Depth 10 inches 

Circuit : 7AK7 Gate Tube 

6AG7 Peaker 
6AG7 Buffer Amplifier 
4 - SA&y’s Output Amplifier 





+25© volt© &=©■ 120 Ma 

+150 wits d=e 44 ma 

+120 volts d-e 15 jna 

+ 90 volts 2 m . 

- 19 wits 4-e 5oS ma 

“150 volts 4=>c 

6o 3 volts a~c 4 o 55 asp 


Circuit Schematic 0=52059 



C- 52059 





Sect. 20 


Burroughs' 
PULSE GATES. 
(Type 1501 A or AW) 



COARSE GATE 


GATE TUBE BRIO *| 


PULSE GATER 

TYPE I50IA-' 
i 0-50418'i 

PULSE POLARITY »>ULSF. 


input 


TUBE brio *3 


zmo +j 


OUTPUT 


PULSE AMPLITUDE 


General Description 


The pulse gater consists of a gate generator and a gate tube circuit 
mounted on one 3-l/2-inch panel. Either section may he used independently 
of the other. 

The gate may he varied from 0.3 to 5000 M-sec in four overlapping 
ranges, is d-c coupled to its output jack, and swings from -30 volts in 
stand-by to 0 volts during the gate. Although the gate generator has 
neither the stability nor the low output impedance of the Gate and Delayed- 
Pulse Generator (Type 1302 AW), it is adequate for generating chains of 
pulses when connected to the gate tube circuit. The gate tube circuit is 
identical with those described for the Gate Tube Panel (Type 1201 AW). 


Specifications 

Construction: Panel and chassis 

Dimensions: 3-l/2 x 19 inches 

Depth 10 inches 








Sect* 20 

Clrealts 12 A ?7 Multivibrator 
7 M 7 Gate fab® ' 

&&7. ?®stoy 

6 &G 7 Buffer i©plifi@r 


30 ms, 
35 ssa 
15 ai% 

10 ma 

3«5 

20 s» 

3 <>55 snips 

References^ 

Circuit Schematic G= 504 lg 
Engineering Hot© H.Jj.34 

Photograph 9W156b 


+250 volts d=e 
4*150 volts d-e 
4*120 volts d*c 

4* 90 volts d=© 

- 15 volts d-c 
“150 volts d»e 
6«3 volts a-e 
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Q-ATE TUBE R-L -C REARER 1 

NOTES: _ PS 

/.UNLESS OTHERW/SE SPECIFIED: ' SV 

A.. RES/S TORS APE /N OEMS-, j IN > t fO'/o . 

3. CAPA C/TCRS ARE /N M/C RC FAR APS. 

C. I//DLO CONNECTORS ARE SAN UG-6SS/U. 

D. CRYSTAL REC7/F/ERS ARE SYl VAN/A TyPf /NS4A. 

2. IF 77 /S A BUF’FONCMS TYPE FT S3., A CRYSTAL A/VO RES/STD/E 
. SNDSLD BE ADDED. 73 TBE SECOA/OAFY AS APOLLO IRAS' .* 


/SOIL 0/0 
COOIL 
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DRAWING PEPEPENCES: 
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_ GRADE l fOD REFERENCE ONLY 

_GRADE II preuinnary design 

_^-LSSi-GRADE III FINAL DESIGN 
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Sect. 21 


Burroughs 1 
CRYSTAL MIXER BOX 
(Type l6oi A or AW) 



The crystal mixer "box has four input jacks which feed a common 
output through crystal diodes. It is designed for mixing positive pulses. 
The unit can resolve 0.1-M-sec pulses having periods of 0.5 M-sec when the 
load is no greater than 50 mmf. 


Specifications 

Construction ? Independent box not mounted 
Dimensions? 2-1/2 x 2-l/2 x 1 inch overall 

Power Requirements: Rone 

References 

Circuit Schematic A-504l3 
Engineering Rote E-434 
Photograph P-15^1 
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I. BURROUGHS EQUIPMENT; 
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Sect. 22 

Burroughs 1 
REMOTE INDICATOR 
(Type 8201 AW) 



General Description 

This unit is designed to provide a centralized remote monitoring 
point for FF's. The position of each PF can he visually determined by 
observing whether the lamp connected to it is on or off. 

Twelve NE51 neon lamps are mounted on the panel. Either one or 
two lamps may he used per PP at operator's choice. A switch permits 
selection of either +90 or +250 volts. +90 is used with Flip-Plop (1103 A) 
when lights are being driven by the flip-flop; +250 is used when lights 
are being driven by the D-C coupled Register Panel. 


Specifications 

Construction : Panel and chassis 

Dimensions: 1-3/4 x 19 inches 

Depth 9 inches 


References 


Circuit Schematic Ar -52056 



A. RESISTORS ARE IN OHMS, %W f +/Of> 

J3. VIDEO CONNECTORS ARE JANUG~ 6 £S/U 

UlSTWE 'NES/JNEON P/LOT.JL AMPS 


DRAWING REFERENCES: 

/ BURROUGHS EQUIPMENT: 
REMOTE INDICATOR PANEL, 
TYPEdZ 0/ A W, 0Mj»A-/J7&-A. 
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Sect* 26 


PLUG-IN UNITS 
and 

PLUG-IN-UNIT MOUNTING PANEL 



PLUG-IN UNITS 


General Description 

Thi3 Section presents descriptions, data, and circuit schematics of 
plug-in-type test equipment. Plug-in units contain the essential elements of 
the larger units of test equipment presented in other sections of this Report, 
Units of this type are intended for semipermanent systems of test equipment in 
which pulse standardizers and adjustments of amplitude and polarity are not 
needed. Blank chassis are available for the construction of nonstandard plug¬ 
in units. 


Specifications 

Construction ; Plug-in chassis 

Dimensions ; 3-3A x 1-5/8 inches 
Depth 9-l/it inches 




' Sect, 26 

PLUGON-WIT MOUNTING PANEL 


General Description 

The mounting panel contains eight 2l*-pin connectors which support plug¬ 
in units,, The following voltages are wired to these connectors: 6 ,J.AC,. -ii>, 

ground, .+9Q, and. +2*>b,/• Oh the face of the panel are 32 BNG connectors. 

On the top surface, at the back of the panel, is a phenolic strip with 70 lugs 
on which, a passive network can be assembled. 


S pecifications 

Construction ; Two pieces of sheet metal held together by the 
eight connectors and a Jones plug 

Dimensions ; 8-1/2 x 19 inches 

Depth h inches 








































Secto 26 


Plug-In . 

GATE-TUBE UNIT* MOD II 
(GT-GT) 


General Description 


This unit consists of two independent gate-tube-circuits mounted on a 
single plug-in chassis 0 VI, the read-out gate tube, has a transformer output to 
provide positive or negative pulses for the transfer of information from a flip- 
flop into a bus or other low-impedance load, V2, the read-in gate tube, uses 
capacitive coupling to provide only negative pulses for the transfer of informa¬ 
tion into a flip-flop or other high-impedance load. Prf sensitivity of the latter 
circuit is negligible up to about 2 me. 


Specifications 

QSCTaaqaBa g aqOoaoc q gcsgaaagMtatt . .. warn 1 


Input; 


Output ; 


Positive standard pulses of 15-v to 30-v amplitudes d-c 
levels of 0 volts or positive to turn the gate "on”, -15 
volts or more negative to turn the gate "off." . 

With the suppressor at 0 volts, VI gives positive or 
negative pulses of about 7 volts into a 100-ohm line5 V2 
gives pulses of about 12-v amplitude into the grid of a 
flip-flop tube. More output will be realized if the 
suppressor is held positive with respect to ground. 


Power Requirements ; 

Voltage 

+250-V DC 
+ 90-v DC. 

- 15-v DC 
6.3-v AC 


References 

Circuit Schematic; C-50950 
Engineering Notes; E-lOlj. 

E~114i 


Current to One Tube 

approx. 0.2 ma plus 6 ma per me of prf 
approx. 5 ma per me of prf 
approx. -1 ma per me of prf 
1.6 amp 
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Sect. 26 


Plug-In 

DUAL BUFFER AMPLIFIER, MOD II 
(BA-BA) 


General Description 

This unit comprises two identical, independent, point-to-point 
amplifiers mounted on one standard plug-in chassis, Each amplifier can be 
driven without pulse droop by standard pulses at prf's up to 1 me; from 1 me 
to 2 me, the amplifier is usable but increasingly prf sensitive with about 
5-v droop in a series of pulses at 2 me® Each amplifier provides transformer 
output and therefore provides positive or negative pulses depending upon which 
output terminal is grounded. Nonstandard pulses of sufficient amplitude will 
be ariplifiedand partially reshaped to approximate a standard pulse out. 


Specifications 

Input ; Positive pulses of l£-v to 30-v amplitude. 

Output ; Positive or negative pulses of 15-v to 35-v amplitude into 
100 ohms. Any input pulses exceeding 30 volts will over¬ 
drive the amplifier to give a slightly distorted pulse 
out with about 3S-v major amplitude. 

Power Requirements : 


Voltage 


Current to One Tube 


+25>Q-v DC 
- l£-v DC 
6,3»v AC 


approx. 2.U ma plus 30 raa per me of prf 
approx. -2 ma per me of prf 
1.2 amp 


References 


Circuit Schematic; C-50026 
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Sect, 26 

Plug-In 

GATE-BUFFER AMPLIFIER, MOD II 
(GT-BA) 


General Description 

This unit consists of a buffer amplifier fed from a gate-tube circuit. 
The gate is controlled by a d-c voltage level, such as a flip-flop output, "When 
open, the gate passes pulses to the buffer amplifier which insures output pulses 
of good shape and amplitude at a 100-ohm impedance level, A separate input is 
provided to the buffer amplifier so that it may be used independently. The 
entire circuit may be driven without pulse droop at prf’s up to 2 mcj from 1 me 
to 2 me it is usable but increasingly prf sensitive with about 5-v droop at 2 me 
The transformer output provides positive or negative pulses depending upon which 
output terminal is grounded. 


Specifications 

Input : Positive standard pulses of 15-v to 30-v amplitudej d-c 

levels of 0 volts to turn the gate tube "on 1 * and -15 volts 
to turn it ’’off," or gate pulses of the same amplitude „ 

Output ; Positive or negative pulses of 17-v to 35-v amplitude at a 
100-ohm level, 

Power Requirements: 


Voltage 


Current 


+250-V DC 
+ 90=v DC 
- 15-v dc 
6,3-v AC 


approx, 2,6 ma plus 30 ma per me of prf 
approx, 5 ma per me of prf 
approx, -2 ma per me of prf 
loir amp 


References 


Circuit Schematic; C-50827 
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Plug-In 
D-C FLIP-FLOP 
(FF) 


General Description 

The circuit of this plug-in Flip-Flop is essentially the same as 
that of the Burroughs Flip-Flop, Type 1103 AW (see Sect. 9, above), without 
the trigger amplifier and two read-in gate tubes. The unit is intended to 
drive gate tubes, crystal gates, and similar loads. It is set or cleared by 
negative pulses applied to the "one" or "zero" control grids, respectively; 
it is triggered by negative pulses applied simultaneously to the control grids 
of both sides or by positive pulses applied to the common cathode. Trigger¬ 
ing can be achieved reliably at prf 1 s of up to about ij. me. 


Specifications 

Input ; Negative pulses of over 6-v amplitude for "set" or "clear"; 
positive or negative pulses of over 6-v amplitude for 
"complement." In either case, ripple or overshoot should 
be less than.3 volts. 

Output ; The "one" and "zero" outputs yield either of two d-c 

levels intended to be applied to a high-impedance load 
which may consist of the grids of 1 to 3 gate tubes. 

The two levels are 0 and -18 volts. Rise and fall trig- 
' ger time are approximately 0.2 psec. 

Other outputs provide two d-c voltage levels to control 
neon indicator lights, to control plug-in switch units, 
and to operate typewriter equipment. 

Power Requirements ; 

+90-v DC 
-XS0~V BG 

6.3-v AC 


Reference s 

Engineering Notes E-168 

E-U93 

Circuit Schematic C-f?0825 


0.7 ma 
30 ma 
1.2 ma 



C-50825 


© ©@ © ©( 









SCOPE COUPLING UNIT 
(Models I & II) 


Sect. 2? 



General Description 

The scope coupling unit is used to couple signals directly to the 
vertical-deflection plates of the Tektronix 5lUD scope. Because of the 
scope amplifier’s pass-band limits, this unit is used to best advantage in 
observing fast rise-time pulses such as #he standard O.l-psec pulse. It 
is also used to check on the presence of high-frequency parasitic oscilla¬ 
tions. While both models are the same except for input (see below). Model 
I is preferable to Model II since it provides less capacitive loading. 


Specifications 

Dimensions : i; x it x 2-l/U inches. 

Circuit : Vertical-positioning-control coupling circuit. 

Input : The input on both models may be direct-coupled 

since there are internal series capacitors. Models 
I and II differ only in the mechanical arrangement 
of the input, which in Model I is through a pair of 
short clip leads while Model II uses a 3/8-inch 
BNC connector. Signals lower than 1 or 2 volts 
cannot be observed with either model. 




Output ! The output goes directly to the. plates of the CRT through 
vertical-deflectiou-plate banana plugs on the side of the 
scopeo Two banana jacks permit a voltmeter to be plugged 
in# 

Control s The control knob changes-the level of the trace on the scope 
Signal amplitude is measured by turning the control to its 
extreme CC¥ position and applying a signal# The sweep is 
then lifted (by use of the control) to the observed position 
of the top of the signal on the scope face# A voltmeter 
plugged into the banana jacks indicates the amplitude of 
the signal# 

Power Requirements ! 

+250«volts DC 1 ma 

+150®volts DC -1 ma 


References 

Circuit Schematic A-52350 
Memorandum M-I 6 OI 4 . 
Photograph P-1821 
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Sect. 28 


Whirlwind Burroughs 

CORE DRIVER,MOD.V identical to CURRENT-PULSE GENERATOR (NEGATIVE) 

CORE DRIVER,MOD.VI identical to CURRENT-PULSE GENERATOR (POSITIVE) 



General Description 

The Model V and Model VI core drivers deliver rectangular-wave cur¬ 
rent pulses of variable amplitude, rise time, and duration. These units were 
designed principally to test cores and drive core setups. Model V supplies 
negative-going pulses, whereas Model VI supplies positive-going pulsesj both 
are from a ground level. 


Specifications 

Dimensions : p-l/| x 5x19 inches. 

Circuits : Monobistable multivibrator (5965). 

Amplifier (l/2, 568?). 

Cathode follower (l/2, 5687). 

Current amplifier (1|, 6CD6's), 

Standard O.l-psec pulses, negative, 13-30 volts 
(Jl-set or Jl-set and J2-clear). 


Input : 








Sect, 28 


Output : Shape — rectangular. 

Amplitude — variable from 0 to greater 
than 1.6 amp. 

Regulation and back voltage — back voltage 
may be up to 100 volts. For 
Mod. V* this causes a drop in 
current of approximately 10$j 
for Mod. VI* a drop of ap¬ 
proximately 70$. 

Rise time — less than 0„l5 psec and 0 o 2 

to 1,0 p,sec in two overlapping 
ranges. 

Duration — 1-1+0 psec in two overlapping 
ranges (monostable)j 0.6-1+0 
(bistable). 

Duty Factor : Limited by multivibrator to no more than: 

1+0$ in monostable 
75$ in bistable 

Limited by dissipation in output tubes to no 

more than: 

20$ at 2.0-amp output 
25$ at 1.6-amp output 
1+0$ at 1.0-amp output 
50$ at 0.8-amp output 
75$ at 0.53-amp output 

Resolution Time : 0.5.psec at maximum-output amplitude. 

(May be complemented in "bistable" from 12,5 
kilocycles to 2 megacycles connecting J1 and 
J2 together.) 


Power Requirements : 

Voltage 

+150-V DC 
-150-v DC 
-300-v DC 
6„3-v AC 


References 


Model V 


0.03-2.03 amp 
0.0J+ amp 
10.6 amp 


Circuit Schematics C-52170 

C-5261+3 

Engineering Note E-523 


Model VI 


0.03-2.03 amp 
0.01+ amp 

10.6 amp 
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6 CHAMEL PULSE AMPLIFIER MOD I 




General Description 

This unit consists of 6 identical pulse amplifiers* each of which 
accepts an input pulse at any dc level and generates an output pulse. 
The shield of the input and output (co-ax connectors) are grounded. 


Specifications ; 
Dimensions; 


3 l/2 in. x 19 in., depth 10 l/2 in. 


Inputs ; 


Outputs ; 


Controls ; 

Circuit ; 

Power; 


References; 


Positive 0.1 - usee pulses 15 to 40 volts 
in amplitude, up to 5 mc« 

Positive 0.1 - usee pulses 15 to 50 volts 
in amplitude (depends on input amplitude, prf, 
and load) up to 5 me. Gain becomes poorer above 
1 me. 

An on-off switch for each of the 6 outputs. 

7 AK 7 pulse amplifier 

+250 vdc 10 ma/mc/ channel 

+90 vdc 0.5 ma/mc/ channel 

-15 vdc 1 ma/mc/ channel 

6.3 vac 4.8 amps 

Circuit Schematic C-58285 




















Sect. 29 


6 CHANDEL PULSE AMPLIFIER MOD II 



llillli 



General Description 

This unit consists of 6 identical pulse amplifiers, each of which 
accepts an input pulse at any dc level and generates an output pulse at 
a dc level of zero pr -I5 volts. The shield of the input (co-ax connec¬ 
tors) (J 1 and 2 ) which may be at any dc level Are bypassed to ground 
through a capacitor j the shield of the output jack (J3) is brought out 
to J4. J5 is -15 volts j the output may be placed at a dc level of -15 
by a jumper between J 4 and J 5 . This unit was designed, to match pulse 
test equipment to the XD -1 computer, where pulse lines are at a level 
of -15 volts. 


Specifications ; 

Dimensions ; 

Inputs ; 



Controls ; 

Circuit ; 

Power ; 

References; 


3 l /2 in. x 19 in., depth 10 l /2 in. 

Positive 0.1 -usee pulses 15 to 40 volts in 
amplitude, up to 5 me. 

Positive Ool -usee pulses 15 to 50 volts in 
amplitude (depends on input amplitude, prf , and 
load) up to 5 me. Gain becomes poorer above 1 
me. DC level of output pulse may be modified 
from the front panel® 

An on-off switch for each of the 6 outputs. 

6 7 AK 7 pulse amplifiers 

+250 vdc 10 ma/mc/ channel 
+90 vdc 0 .5 ma/mc/ channel 
-15 vdc ”1 ma/mc/ channel 
6.3 vac 4.8 amps 

Circuit Schematic C-58678 
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DIGITAL EQUIPMENT CORPORATION 
BUILDING BLOCKS 


Introduction To DEC BUILDING BLOCKS 

DEC Building Blocks are a coordinated set of packaged basic 
digital circuits. They are primarily planned to be assembled in 
temporary or semi-permanent systems for laboratory and production 
testing. They are designed so as to take full advantage of the 
characteristics of transistor circuitry. 

Test pattern generation, checking, counting, shifting, adding 
and general logic and memory functions are ideally performed by 
DEC Building Blocks. DEC Building Blocks are fast in operation, 
small in size, easy to use, and. consume little power. 

In most systems the blocks will operate at 5 megapulses per 
second. The signals are readily adapted to other types of digital 
circuits. To prevent accidental electrical damage, the units have 
been designed so that terminals may be grounded without harm to 
the unit. 

These units are completely enclosed in rugged aluminum cases 
(approximately 6-l/2 x 4-l/2 x 1-3A) so that they will withstand 
the rough handling received by laboratory equipment. Nine such 
units can be mounted in a 5~1/^ x 19 inch rack mounting panel. The 
standard DEC power supplies also mount directly in a 19 inch rack. 
Small numbers of the building block units can be conveniently used 
right on a lab bench. The power comes in the rear of each unit and 
the signal terminals are graphic diagramed on the front panel. 
Logical connections are made with patch cords which have miniature 
stacking banana connectors. 
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Hi Logical Operations with DEC BUILDING BLOCKS. 

In DEC Building Blocks logical operations are performed by 
combinations of saturable transistor inverters. The user can 
consider these as simple switches that are either open or closed. 
In the graphic symbology used in DEC Building Blocks, a negative 
level on A, the input or base of figure 1 will ‘’Short* the output 
x to ground while a ground level in will open the gate and the 



If two transistors are connected in series as in Figure 2, 
both A . and B need to be negative to "Short** the output to ground, 
thus an "and** gate is formed for negative levels or an "or" gate 
for ground levels. 



f--- X 
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If two or more transistors are connected in par alle l as Ip 
Figure 3 t. any one will short the output to ground and an "or" 
gate is formed for negative signals or an "and* gate for positive 
signals. More complex logical functions are generated by series 
parallel combinations. 
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The DEC flip-flops are set by "shorting" the appropriate 
input to ground with a pulsed transistor as in Figure 4* If the 
ground is replaced by another gate or a network of gates the 
flip-flop is only set if there is a "shorted" path through the 
network to ground. Pulses are used only in the gate nearest the 


flip-flop. 



FIG. 4 

The output stages of the flip-flop are low impedance in¬ 
verters and can be included as part of logic net works. For 
example information can be shifted from one flip-flop to another 
by using Just the 2 gates included with each flip-flop connected 
as in Figure 5* 



FIG. *5 
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Logical operations are usually performed by combinations of 
D.C. gates. Pulses are normally used to read the results into 
flip-flops. The terminal labeled P above the center of the flip- 
flop vill deliver a standard 2.5 volt negative .signal every time 
the flip-flop complement input terminal is pulsed. This signal 
is very useful in binary counter applications. 

! : P . ' . ■ ' 
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In DEC Building Blocks the standard levels are ground and 
-3 volts (-3 to -3«5 volts measured). The pulses are -2.5 volts 
(from ground) in amplitude and no more than 70 millimicroseconds 
in duration. No more than three D.C. gates are put in series in¬ 
cluding the flip-flop output amplifier transistor when it is used. 
A pulsed gate can he used as a fourth gate in a series chain. 

The catalog of transistor connections gives several examples 
of useful logical connections.* 


III. Marginal Checking of DEC BUILDING BLOCKS 

Facility for marginal checking has been included in the DEC 
Building Blocks so that deteriorating components may he located 
before failure and,, perhaps more significantly* to pinpoint noise 
or poor layout that is not serious enough to cause failure hut that 
would limit the reliability of the system. 

Marginal checking is accomplished by varying the + 10 volt 
supplies. This supply develops the bias on the inverters and* in 
general* if it is increased* low gain transistors will be made to 
fail. If it is decreased* it will allow any noise to cause failure. 

There are two + 10 volt power terminals (+ 10a and + 10b) on 
each unit. Normally they are both set at + 10 volt but during 
marginal checking they are varied one at a time to detect failure 
points. In the standard DEC power supply + 10a and + 10b are 
connected to two variable voltage supplies so that marginal checking 
is convenient at any time. If marginal checking is not required* 

+ 10a and + 10b may both be connected to the same power supply. 


*See Catalog on the following pages. 
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NO. OF 


NO. OF 
TRAN- 



LOGIC 

CONNECTION 

FOR - AT OUTPUT 

FOR • AT OUTPUT 

A- • 


0 

< > 

A .- ♦Jr "* output 

A= • AND B= — 

A= —OR B- • 

% 

> output 

A-*gL FROM 

B- 9 (FF OUTPUT) 

A= • AND B = • 

A= ~ OR B=~ 

...... 

A _♦ OUTPUT 

B ——■ocp 


A- • OR B : 


A= • AND B= • A= ~ OR B= “ 


AND C = 


(A= • OR B=#) 
AND C= = 


A= • AND B=« 
AND C = • 


(A= • AND B- •) 
OR C= • 


A= • OR B- 9 
OR C= • 



= ~ AND B 
AND C= " 


CATALOG OF TRANSISTOR CONNECTIONS 
TABLE I LEVEL OUTPUTS 
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NO. OF 
INPUT 
LEVELS 

NO. OF 
TRAN¬ 
SISTORS 

LOGIC FOR PULSE 

TO BE PASSED 

CONNECTION 

1 

1 

A - ~ 

pulse -;. ourm 

A 

1 

2 

A = • 

J7~0UTPUT 

PULSE--T 

A— 

2 

2 

A = • AND B = ~ 

• PULSE——c 

B—— 

—OUTPUT 

2 

3 

A = • AND B * •, 

PULSE 

A—*cp 

2 

3 

A= • OR B = • 

. ■■ -'P!' . 

OUTPUT 

3 

3 

3 

A=* AND B=* AND C== r 

PULSE-*= 

C ' 

—OUTPUT 

□ 

□ 

p 

, ■ ■ 

3 

3 

(A=*OR B=#| AND C=‘= r 


OUTPUT 

□ 

3 

4 

(A= • AND B= •) OR C= • 


OUTPUT 

□ 

3 

4 

A= • OR B= • OR C= • 

\ 


i 

1 

a 

OUTPUT 

3 


CATALOG OF TRANSISTOR CONNECTIONS 
TABLE 2 PULSE OUTPUTS 


I 
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INSTRUCTIONS 


INVERTER BASE 


LOAD RESISTOR 


INVERTER COLLECTOR 


INVERTER 


The basic circuit used in doing logical operations with DEC Building Block Test Equipment is the transistor 
inverter. A PNP transistor is the main element of the inverter* In the notation of DEC for the inverter, the base 
is at the side of the rectangle, the emitter is at the bottom and the collector is at the top. 

The Inverter 10,1 package contains six identical transistor inverters and four identical load resistors which 
are diode clamped at -3v. 

The inverter acts like a switch, i. e. when the base is negative with respect to the emitter a ’’simple switch” 
between the emitter and collector is closed thus allowing current to flow. When the base is at the same or positive 
potential with respect to the emitter, there is no emitter to collector current. 

The transistor inverter is used as either a Level Gate or a Pulse Gate. The load resistors can be used with 
Level Gates. When the inverters are used as Pulse Gates, the unit being pulsed replaces the load resistor. Pulses 
are applied only to the base of an inverter. See Section 30j pages 7'and .8;, 

The delay through a transistor depends on the capacitive loading and under typical conditions is approxi¬ 
mately 20 millimicroseconds. Since each transistor is an amplifier, Level Gate Logic can be cascaded (collector 
to base) an indefinite number of stages without losing signal amplitude. The signal delays must be taken into con¬ 
sideration when a large number of stages are cascaded. 

Not more than three transistors can be placed in series for Level Gate Logic, i. e. emitter to collector. 
When a Flip Flop 201 drives an emitter,, the built in output inverter amplifier of the Flip Flop must be counted as 
one of the three transistors. A fourth transistor can be used in series as a Pulse Gate. 

The output (collector) of a Level Gate can drive (1) four bases of transistor inverters and (2) one emitter Of a 
Level Gate or any number of emitters of Pulse Gates providing only one is pulsed at a time. The output (collector) 
of a Pulse Gate can drive one iii|>ut to a pulsed unit. 

Both polarities of logic can be utilized to make negative "or” s, negative "and” s, positive "or” s and positive 
"and” s. 

The built in Pulse Gate inputs to the Flip Flop 201, Delay 301 Pulse Amplifier 601 and Tube Pulser 650 are 
all similiar to the inverters contained in Inverter Model 101. The built in inverter output amplifier of the Flip Flop 
201 and Diode 110 are also similiar to the inverters contained in Inverter 1QT. 

The maximum power requirements of the Inverter 101 package are: 

-3 volts 34 milliamperes 

-15 volts 40 milliamperes 

-flO volts 0.1 milliamperes 

CIRCUIT SCHEMATIC ; B-80563 







- TOLERANCES NOT OTHERWISE SPECIFIED 

B-80£(d3 OECIMAL ± .005 FRACTIONAL ± l/«4 ANGULAR * /.° 

. DIMENSIONS ENCLOSED THUS I .000 1 FOR REFERENCE ONLY 
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MOTES : 

/, MAJLESS OTHERWISE SPECIE/ED : 
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C. CAPACITORS > I IN MICRO MICRO FARADS 
P.D/ODES- ARE T2-G. 

£. TRANSISTORS ARE ELN 3^3 


(* RESIST!-OR NOT INCLUDED /A/ F/RST UA// T ) 
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BUILDING 

BLOCKS 


SECTION 30 


/ 0 <2 

INSTRUCTIONS 




negative voltage source 



102 


The basic circuit used in doing logical operations with DEG Building Block Test Equipment is the transistoi 
inverter. A PNP transistor is the main element of the inverter. In the notation of DEC for the inverter, the base 
is at the side of the rectangle, the emitter is at the bottom and the collector is at the top. 

The Inverter 102 package contains six identical transistor inverters and four identical load resistors whicl 
are diode clamped at -3v. 


The inverter acts like a switch, i. e. when the base is negative with respect to the emitter a "simple swiwf 
between the emitter and collector is closed thus allowing current to flow. When the base is at the same or positive 
potential with respect to the emitter, there is no emitter to collector current. 

The transistor inverter is used as either a Level Gate or a Pulse Gate. The load resistors can be used witl 
Level Gates. When the inverters are used as Pulse Gates, the unit being pulsed replaces the load resistor. Pulses 
are applied only to the base of an inverter. See Section 30, pages 7 and 8 . 


The delay through a transistor depends on the capacitive loading and under typical conditions is approxi¬ 
mately 20 millimicroseconds. Since each transistor is an amplifier, Level Gate Logic can be cascaded (collecto] 
to base) an indefinite number of stages without losing signal amplitude. The signal delays must be taken into con¬ 
sideration when a. large number of stages are cascaded. 

Not more than three transistors can be placed in series for Level Gate Logic, i.e. emitter to collector. 
When a Flip Flop 201 drives an emitter, the built in output inverter amplifier of the Flip Flop must be counted as 
one of the three transistors. A fourth transistor can be used in series as a Pulse Gate. 


The output (collector) of a Level Gate can drive (1) four bases of transistor inverters and (2) one emitter of s 
Level Gate or any number of emitters of Pulse Gates providing only one is pulsed at a time. The output (collector 
of a Pulse Gate can drive one input to a pulsed unit. 

Both polarities of logic can be utilized to make negative "or" s, negative "and" s, positive "or" s and positivi 
"and" s. 

The built in Pulse Gate inputs to the Flip Flop 201, Delay 301 Pulse Amplifier 601 and Tube Pulser 650 ar 
all similiar to the inverters contained in Inverter Model 102. The built in inverter output amplifier of the Flip Flo; 
201 and Diode 110 are also similiar to the inverters contained in Inverter 102. . 


The maximum power requirements of the Inverter 102 package are: 


-3 volts 34 milliamperes 

-15 volts 40 milliamperes 

4-10 volts 0,1 milliamperes 


CIRCUIT SCHEMATIC ; B-87305 




B-87305 

TOLERANCES NOT OTHERWISE SPECIFIED 

DECIMAL t -005 FRACTIONAL ± l/«4 ANGULAR ± /.“ 

.-. vA~- . 

DIMENSIONS ENCLOSED THUS | .000 | FOR REFERENCE ONLY 















BUILDING 
BLOCKS 


SECTION 30 


Iwent&i 103 

INSTRUCTIONS 


NEGATIVE VOLTAGE SOURCE 


The dot symbol represents a volt 
age source for -3v. 


INVERTER BASE 


LOAD RESISTOR 



INVERTER 

103 


The basic circuit used in doing logical operations with DEC Building Block Test Equipment is the transistor 
inverter. A PNP transistor is the main element of the inverter. In the notation of DEC for the inverter, the base 
is at the side of the rectangle, the emitter is at the bottom and the collector is at the top. 

The Inverter 103 package contains six identical transistor inverters and four identical load resistors which 
are diode clamped at ~3v. 

The inverter acts like a switch, i. e. when the base is negative with respect to the emitter a ’’simple switch 
between the emitter and collector is closed thus allowing current to flow. When the base is at the same or positive 
potential with respect to the emitter, there is no emitter to collector current. 

The transistor inverter is used as either a Level Gate or a Pulse Gate. The load resistors can be used with 
Level Gates. When the inverters are used as Pulse Gates, the unit being pulsed replaces the load resistor . Pulses 
are applied only to the base of an inverter. See Section 30, pjages, 7 and 8* 

The delay through a transistor depends on the capacitive loading and under typical conditions is approxi¬ 
mately 20 millimicroseconds. Since each transistor is an amplifier, Level Gate Logic can be cascaded (collector 
to base) an indefinite number of stages without losing signal amplitude. The signal delays must be taken into con¬ 
sideration when a large number of stages are cascaded. 

Not more than three transistors can be placed in series for Level Gate Logic, i.e. emitter to collector. 
When a Flip Flop 201’drives an emitter, the built in output inverter amplifier of the Flip Flop must be counted as 
one of the three transistors. A fourth transistor can be used in series as a Pulse Gate* 

The output (collector) of a Level Gate can drive (1) four bases of transistor inverters and (2) one emitter of a 
Level Gate or any number of emitters of Pulse Gates providing only one is pulsed at a time. The output (collector) 
of a Pulse Gate can drive one input to a pulsed unit. : 

Both polarities of logic can beutilized to make negative ”or” s, negative "and” s, positive ”or" s and positive 
’’and" s. 

The built in Pulse Gate inputs to the Flip Flop 201, Delay 301 Pulse Amplifier 601 and Tube Pulser 650 are 
all similiar to the inverters contained in Inverter Model 103. The built in inverter output amplifier of the Flip Flop 
201 and Diode 110 are also similiar to the inverters contained in Inverter 103. 

The maximum power requirements of the Inverter 103 package are: 

-3 volts 34 milliamperes 

-15 volts 40 milliamperes 

+10 volts 0.1 milliamperes 




CIRCUIT SCHEMATIC: B-87656 






GRADED BY: DATE: 


GRADE I FOR REFERENCE ONLY 
GRADE II PRELIMINARY DESIGN 
. GRADE III FINAL DESIGN 
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nj!j| BUILDING 
km BLOCKS 


ViUe t tO 

INSTRUCTIONS 


INVERTER COLLECTOR 
See Inverter 102 Instruction Sheet 


INVERTER 

The Inverter is like those included 
in Model 102 Inverter except that the 
base is permanently tied to the diode 
gate. 


INVERTER EMITTER 
See Inverter 102 Instruction Sheet. 



NEGATIVE VOLTAGE SOURCE 

The dot symbol represents a volt¬ 
age source for -3v. 


LOAD RESISTOR 


GROUND TERMINAL 


LEVEL INPUT TERMINALS 

The six diode input terminals are 
for use with level signals such as tho: 
from the outputs from flip-flops, in^ 
verters, delays. Other DC signals that 
switch between ground and -3v can also 
be used. 


The Diode Model 110 package contains two 6 input diode "or" gates for negative levels each with an inverter 
amplifier. The user is reminded that an "or" circuit for negative signals is by definition and "and" circuit for pos¬ 
itive signals. Since all DEC flip-flops have both polarities available and convenient inverters are available for all 
other logical signals, the Diode Model 110 can be used for either "and" or "or" type of logic. 

The Diode unit is for use only with levels. When it is desired to read the logical result from a diode unit into 
a flip-flop, pulse delay, or any other unit requiring a pulse input, the emitter of the Diode inverter is grounded 
and the collector is connected to the emitter of an inverter used as a pulse gate. If the logical polarity is incorrect 
for this. ..type connection, the collector of the Diode inverter is connected to the load resistor and to the base of a 
transistor iriverter whose collector is connected to the emitter of a pulse gate. 

The power requirements of the Diode 110 are: 

-3 volts 
-15 volts 
+10 volts 


34 mlll lam peres 
20 mill tamperes 
2.2 milliamperes 


CIRCUIT SCHEMATIC : B-80565 




TOLERANCES NOT OTHERWISE SPEC! FI EO 
DECIMAL ± JOOS FRACTIONAL ± i/m ANGULAR ±/.° 


no res \ 

/. unless OTHERWISE SPECIFIED ; 

A. PES/STOPS APE IN OHMS 

<5V CAPAC/TOPS APE IN M/CPOFAPADS. 

C. T7?A/V£15-rCT*S ftFLE 2W3 3 3. 
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SECT. 30 


201 

INSTRUCTIONS 


"P 11 PULSE 

The complement input terminal is 
transformer coupled to the ”P." Pulse ter¬ 
minal so that when the complement input 
to the FF is pulsed, a standard -2. 5v, 
70 millimicrosecond pulse capable of 
driving one transistor base will appear 
on this terminal. 


ZERO OUTPUT TERMINAL 

When FF is in a "one” state, this 
terminal will be at ground level. 

When FF is in a "zero" state, this 
terminal will be at -3v nominal voltage. 
This terminal can drive (l) ten bases of 
transistor gates and (2) two emitters of 
Level Gates or any number of emitters 
of Pulse Gates providing only one is 
pulsed at a time. 


ZERO INPUT TERMINAL 

The zero input terminal is pulsed 
whenever it is desired to place the FF 
in a "zero" state* The signal driving 
this terminal must come from the col¬ 
lector of a transistor gate. Each logi¬ 
cal source of pulses must have its own 
transistor gate. Collectors of the tran¬ 
sistor gates are tied in parallel when 
used in this mode. 

INVERTERS ' 

See Inverter 102 Instruction 
Sheet. Normally the inverters on 
this model are used as Pulse Gates. 



The Flip-Flop Model 201 is basically a four transistor static flip-flop with built-in output amplifiers, if V 
dicator, source of counting carry pulses (P Pulse), complement input and two transistor gates. It has* suf¬ 
ficient built-in gating to be U3ed as one digit of a shift register, or one digit of a binary counter. It cat* also 
be used for all general type logical operations. It has a built-in delay of about 90 millimicroseconds, so that 
its output terminal cah be sensed at the same instant that the input terminal is being pulsed. 

The output voltage swing is diode clamped at -3v, to provide a constant output voltage independent of 
loading within the above specifications. 

The power requirements of the Flip-Flop 201 are: 

-3 volts 20 milliamperes 

-15 volts 84 milliamperes 

+10 volts 3 milliamperes 

CIRCUIT SCHEMATIC: B-80564 


ONE OUTPUT TERMINAL 

When FF is in a "one" state, this 
terminal will be at -3v nominal voltage. 

When FF is in a “zero" state, this 
terminal will be at ground level. This 
terminal can drive (l) ten bases of trans¬ 
istor gates and (2) two emitters of Level 
Gates or any number of emitters of Raise 
Gates providing only one is pulsed at a 
time. 


* FF .* 


A 


FLIP-FLOP 


ONE INPUT TERMINAL 

Similar to zero input terminal. 


COMPLEMENT INPUT TERMINAL 

Every time the complement input 
terminal is pulsed, the FF will go to the 
opposite state from what it held before 
the pulse. Input to this terminal must 
come from the collector of a transistor 
gate. Eacli logical source of pulses must 
have its own transistor gate. Collectors 
of the transistor gates are tied in paral¬ 
lel when used in this mode. Successive 
complement pulses must be at least 200 
millimicroseconds apart for reliable op¬ 
eration. 






B-80564 

TOLERANCES NOT OTHERWISE SPECIFIED 

OECIMAL ± .005 FRACTIONAL ± l/«4 ANGULAR ± /•’ 


DIMENSIONS ENCLOSED THUS | .OOP FOR REFERENCE ONLY 


*1000 > 10.000 > I 00 0 < 0* I 

> > >MEG 


' 0‘l >1000 >10,000 >1000 I 

► MEG > > 


NOTE'S : 

/. UNLESS OTHERWISE Specified : 

/- PCSiSTOPS 4PE lW OP/NS 

e CAPE Cl TO PS < i /A’ MICRO PA PA 0 S 

C. CAPACITORS >1 IW JVUCPOPUC ROMA RAPS 

D. DIODES ARE Tl-G 

S' TRANS is TOR'S ARE Z N 393 
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SECTION 30 


BUILDING 

BLOCKS 


*Detaty 30t 

INSTRUCTIONS 


EXTERNAL PULSE GATE TERMINAL , 
Additional pulse gate collectors can 
be connected to this terminal to accomp¬ 
lish pulse mixing. 

PULSE GATE BASE 
Standard pulses are applied to this 
input terminal. 

PULSE GATE EMITTER 


Gating levels can be applied to this 
terminal. See Inverter 103 Instruction 
Sheet and Section 30i, pages 7 and 8 . 

GROUND TERMINAL' 

EXTERNAL CAPACITOR TERMINAL » 

Longer delays than listed in table 
may be accomplished by connecting addi¬ 
tional external capacitance between this 
point and the scale selection terminal. 

POTENTIOMETER * 

The potentiometer provides continu¬ 
ous control over the length of the delay in¬ 
tervals. 



I A I* i c 
ITT 


DELAY 

301 


. LEVEL OUTPUT TERMINAL 

When the input is pulsed, the level 
output at this terminal goes from ground 
to -3 volts for the duration of the delay. 
This level output can drive (1) 8 bases of 
transistor inverters and (2) one emitter Of 
a level gate or any number of emitters of 
pulse gates providing only one is pulsed at 
a time. 

s PULSE OUTPUT TERMINAL 

At the end of the negative level inter¬ 
val (above), a standard DEC pulse is pro¬ 
duced at this terminal. This output will 
drive 10 pulse gates. Output impedance is 
22 ohms.* (see footnote.) 

* SCALE SELECTION TERMINAL 

Capacitors are connected to this 
point (A internally connected as shown) to 
obtain delay intervals listed below: 

CAPACITORIMIN. DELAYlMAX. DELAY 
A 0.2 2.5 

B 2.2 34. 

C 1 32. 550. 

(delays in microseconds) 


The Delay Model 301 package contains a monostable multivibrator circuit (one shot) and a pulse gate. The 
unitservesa dual purpose: 1.) to delay a standard pulse, and 2.) to produce a negative gating signal (a negative 
level for a predetermined interval). See typical waveforms below. 


Typical Output vs. Input Waveforms of Delay 301. 


Standard -2. 5 volt DEC pulse . INPUT 
(at pulse gate base) 

Continuously variable -3v. delay LEVEL OUTPUT 


Standard -2. 5 volt delayed pulse PULSE OUTPUT 


tl l« 


100 millimicroseconds 
0.1 microseconds 


Long term variations in the selected delay time will not be greater than 10%. For accurate and stable delays , 
the recovery time (from end of one delay until beginning of next delay) should be of the same magnitude as the delay. 

The power requirements of the Delay 301 are: 


-3 volts 
-15 volts 
4*10 volts 


12 milliamperes 
80 milliamperes 
0.-5 milliamperes 


♦Output impedance is defined as the terminating resistance which will halve the open circuit output voltage , 


CIRCUIT SCHEMATIC: B-8?306 







































Thefollowlno pulse repetition frequen¬ 
cies are obtained! 


A fiOObps. 6kc. 

B 6ko. 50 kc. 

C 50 ko. 500 ko, 

D I 600 kci, I 5 mc.| 

Lower frequencies may be obtained by 
adding a capacitor Internally in parallel 
with the capacitor for scale A. 


This control knob selects the four fre¬ 
quency ranges* 


• a ■% 
A S .'if 



CLOCK 

401 


A standard -2.6 volt, 70 millimicro¬ 
second DEC pulse is produced at this ter¬ 
minal. This pulse source can drive 10 units 
of load (10 pulse gate bases.) 


GROUND T ERMBNAL 


This potentiometer provides continu¬ 
ous fine control over the frequency inter¬ 
val selected by the Scale select knob. 


the Clock Model 401 package contains a high stability multivibrator type variable frequency oscillator. The 
Clock Is normally used aa the generator of the standard DEC pulses. For a source of DEC Pulses synchronised to 
anexternal signal the Pulse Generator Model 410 should be used. Complete freedom for synchronous or asyohron- 
ous operation is available with the Clock and Pulse Generator Model 410 as choices for Bourcea of standardized 
pulses. 

Typical selected frequency Clock 461 outputs: 



6 me'Operation 1.26 me operation 


Frequency setting is limited only by the fine control potentiometer. An Allen-Bradley composition potentio¬ 
meter is used. 

The power requirements of the Clock 401 are: 

• -3 volts 0 mllllamperes 

-16 volts 64 milliamperes 

♦10 volts 0 milliamperes 

CIRCUIT SCHEMATIC: B-87307 
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tel BLOCKS 


SECTION 30 


(fatenafo* 4 t0 

INSTRUCTIONS 


PULSE GENERATOR INPUT TERMINAL , , OUTPUT TERMINAL 

When the input voltage goes more nega¬ 
tive than-2. 5 volts after having been more 
positive than -1.0 volts, a DEC Standard 
Pulse is produced at the output. The input 
is a D. C. connection, thus eliminating fall 
time as a characteristic of the incoming 
signal. Input impedance is 3000 ohms. In¬ 
put signal should stay between limits of 
+10 volts and -10 volts. 


PUSH BUTTON SIGNAL 

Can be connected to Pulse Generator 
Input Terminal for Manual operation* 


PUSH BUTTON 

Each time the button is firmly depress¬ 
ed, a Push Button Signal which meets the 
Pulse Generator input requirements is gen¬ 
erated by an integrating circuit. 


The Pulse Generator Model 410 is basically a Schmitt circuit with built in protection against generation of mul¬ 
tiple pulses when the input signal is near -2. 5 volts. This built in protection requires the input to go above -1.0 volt 
before the next pulse can be generated. It is used to provide signal compatibility between DEC Standard Signals and 
other types which meet the input requirement above. It is used for manual control of digital test sets or for pro¬ 
viding synchronization with an external signal. 

The power requirements of the Pulse Generator 410 are: 



410 



The output of the Pulse Generator is a 
DEC Standard Pulse (-2. 5 volts, 70 milli¬ 
microsecond) . The minimum time between 
pulses is limited to 1 microsecond. This 
pulse source can drive 10 units of load (10 
DEC Pulse Gateibases). 


GROUND TERMINAL 


-3 volts 
-15 volts 
+ 10 volts 


0 milliamperes 
40 milliamperes 
0.2 milliamperes 


CIRCUIT SCHEMATIC.- B-87308 




























'ptdu 601 

INSTRUCTIONS 


PULSE GATE BASE ^ 

The input pulse must be negative and 
have a minimum amplitude of -2.0 volts 
and a maximum amplitude of - 5. 0 volts and 
should approach the general rise and fall 
time characteristics of DEC Standard 
Pulses. Input pulses of less than -0. 5 
volts will not generate an output pulse. 


Gating levels can be applied to this 
terminal. If no gating is used, this ter¬ 
minal must be grounded. See Inverter 103 
Instruction Sheet. 


PULSE 

AMPLIFIER 


t PULSE OUTPUT TERMINAL 

A DEC Standard Pulse ( -2.5 volts, 70 
millimicroseconds) is produced at this ter¬ 
minal, everytime the signal on the Pulse 
Gate Base meets the input requirement. It 
is delayed from the input pulse by less than 
20 millimicroseconds. This pulse can 
drive ,16 units of Load <16 DEC Pulse Gate 
Bases). 


GROUND TERMINAL 


- INVERTER 

This is a general purpose inverter 
similiar to those in Model 103. It is nor- 
mallyused here for making multiple level 
input gates for the pulse input. For details, 
see instruction sheet for Model 103. 


The Pulse Amplifier Model 601 is intended for use in standardizing DEC Pulses in amplitude and width, It has 
two inverters for gating the input included in the unit, one of which is permanently connected to the Pulse Amplifier . 
The output is used on the input Pulse Gate Bases of units such as the Delay 301, Flip Flop 201, Tube Pulser 650, 
or Pulse Amplifier 601. It is useful as a register driver for clearing, resetting or shifting a group of flip flops 
simultaneously. 

The power requirements of the Pulse Amplifier 601 are: 

-3 volts 0 milliamperes 

-15 volts 40 milliamperes 

+ 10 volts 0. 5 milliamperes 


CIRCUIT SCHEMATIC: B-80566 




B-80566 

TOLERANCES NOT OTHERWISE SPECIFIED 

DECIMAL ± .005 FRACTIONAL ± l/«4 ANGULAR ± yi® 


DIMENSIONS ENCLOSED THUS | .000 | FOR REFERENCE ONLY 



NOTES: 

I. UNLESS OTHERWISE SPECIFIED: 

A. RESISTORS ARE IN OHMS- 

B. CAPACITORS <1 IN MFD, > i IN MMFD 

C. DIODES ARE Tl-G 

D. Q2 l Q3 ARE SELECTED TO HAVE 
>THAN 15 V PUNCH THRU. 

E. TRANSISTORS ARE 2N323. 























SECTION 30 


INSTRUCTIONS 


PULSE GATE BASE 

The Input pulse must be negative and 
have a minimum amplitude of -2. 0 volts 
and a maximum amplitude of -5.0 volts and 
should approach the general rise and fall 
time characteristics of DEC Standard 
Pulses. Input pulses of less than 0.5 volts 
will not generate an output pulse. The up¬ 
per pulse repetition frequency of this unit 
is 1 megacycle. 


PULSE GATE EMITTER 

Gating levels can be applied to this 
terminal. If gating is not used, this ter¬ 
minal must be grounded. See Inverter 103 
Instruction Sheet. 


The Tube Pulser Model 650 contains a power amplifier and two inverters for gating the input, One of which is 
permanentlyconnectedtotheTubePulser. It is useful in providing signal compatibility between DEC Standard Pulses 
and other types of digital circuits requiring larger signals, such as vacuum tube circuits. Either negative or posi¬ 
tive pulses are available. 

The power requirements are: 

-3 volts 0 milliamperes 

-15 volts 17 milliamperes 

+ 10 volts 0.2 milliamperes 


CIRCUIT SCHEMATIC: B-87309 



NEGATIVE PUtSE OUTPUT 

A negative 16 volt, 0.1 microsecond 
pulse is produced at this terminal every- 
time the signal on the Pulse Gate Base 
meets the input requirement. When it is 
desired to use this negative pulse, the Posi - 
tive Pulse Output terminal must be ground¬ 
ed. . / 


POSITIVE PULSE OUTPUT 

A positive 15 volt, 0.1 microsecond 
pulse is produced at this terminal every- 
time the signal on the Pulse Gate Base 
meets the Input requirement. When it is 
desired to use this positive pulse, the Neg- 


GROUND TERMINAL 


INVERTER 


This is a general purpose inverter 
similar to those In Model 103, It is nor¬ 
mally used here for making multiple level 
input gates for the pulse Input. For details , 
see instruction sheet for Model 103. 
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SECTION 30 



BUILDING 

BLOCKS 


JLevel rfmfrU^iei 
INSTRUCTIONS 


LEVEL GATE BASE 

Standard DEC Levels (ground and -3 
volts) are applied to this terminal from 
outputs such as Flip-Flop 201, Inverter 
103 when used as a Level Gate, Delay 301, 
(Level Output), Diode 110. See Inverter 
103 Instruction Sheet. 


LEVEL GATE EMITTER 

Same as above. This terminal must 
be at ground level if the Level Gate Base 
is to have any effect. 



LEVEL 

AMPLIFIER 

666 


LEVEL OUTPUT TERMINAL 

When the input base is at -3 volts and 
the input emitter is at ground, the output 
will be at ground. When the input base is 
at ground, the output will be at -15 volts 
regardless of the state of the input emit¬ 
ter. 

Output impedance of this unit is 1500 
ohms. Unloaded rise and fall times are 
approximately 20 millimicroseconds £hd 
60 millimicroseconds respectively. Delay 
is approximately 40 millimicroseconds. 
When output is loaded with 47 mmi, the fall 
time becomes 130 millimicroseconds. 


GROUND TERMINAL 


INVERTER 


This is a general purpose inverter 
similar to those in Model 103. It is nor¬ 
mally used here for making multiple level 
input gates. For details, see instruction 
sheet for Model 103, 


The Level Amplifier Model 666 contains an amplifier for converting 3 volt digital signals (0 to -3 volts) to 15 volt 
digital signals (0 to -15 volts). Ithas two inverters for gating the input, one of which is permanently connected to the 
Level Amplifier. It is useful in providing signal compatibility be tween DEC Standard Pulses and other types of digital 
circuits requiring larger signals, such as vacuum tube circuits. 

The power requirements are: 


-3 volts 
-15 volts 
+ 10 volts 


0 milliamperes 
10 milliamperes 
0.02 milliamperes 


CIRCUIT SCHEMATIC: B-87310 


















DEC 


Section 30 


Power Supply 720,721 
Instructions 


The power supply generates all voltages needed to 
operate the DEC building blocks.. The capacity of the supply 
varies with serial and type number as below; 

Model No . Serial No . V (volts) I (amps) 


720 

1-535 

+10 

0.09 



-3 

0.8 



-15 

3.0 

720 

536 and up 

+10 

0.09 


■=3 

0.8 



-15 

4.5 

721 

all 

+10 

0.09 



-3 

1.2 



-15 

4.5 


Circuit Schematic of Type 720; B-87311 



B-873II 


TOLERANCES NOT OTHERWISE SPECIFIED 
DECIMAL t -OOS FRACTIONAL * »/m ANGULAR ± /.° 


DIMENSIONS ENCLOSED THUS 


FOR REFERENCE ONLY 


lO V (3) 



> 270 

d i 4r 

V D5 


Dl? 

1 f D(o 


[ 

+ (oOOO 

+ 6000 

T"~ 


20V 

D 3 V 

VD7 


D 4 ▼ 

VP8 



> 10 



<20W 

-o 


NOTES: 

I. UNLESS OTHERWISE SPECIFIED 
a.resistors are in ohms. 

B. CAPACITORS ARE IM MFCS. 

C. DIODES Dl THRU D4, £. DM THRU DI4 ARE — 341-A, 

D 5 THRU d£ ARE - 305-A, 

D9 DIO ARE - 320-A . 


__GRADE I FOR REFERENCE ONLY 

_GRADE II PRELIMINARY DESIGN 

.... GRADE III final design 

GRADED BY: DATE: 


G NO -3V -I5V +IOV 



■HOV (8) 


LINCOLN LABORATORY DIV. 6 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
LEXINGTON 73. MASS. 


CIRCUIT SCHEMATIC POWER SUPPLY MODEL 72 O 
/DIGITAL EQUIPMENT CORPORATION! 6-00040) 


SCALE:_ ' DR. 5 . A. Q. / _. 

--‘— -r—O AT'l l I 

eng. ck. appo.^w/- ?- D 0/011 

,0 Lr, S: - 
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BUILDING 
BLOCKS 


tot 

INSTRUCTIONS 



RELAY COMMON CONTACT (J2) 


RELAY NORMALLY CLOSED CONTACT Itl) 


This is the pole of a single pole double 
throw relay which has contacts rated at 2 am¬ 
peres. 




When the input level is at ground (or ab¬ 
sent), a closed path exists between this ter¬ 
minal and J2. 


LMS LJI3BE E TERM INAL' 

The input to this terminal is a DEC Stand¬ 
ard Level (ground or -3 volts)* This input rep¬ 
resents the equivalent load of 1 inverter base . 
If other input signals are used, they should 
stay between limits of +5 volts and -10 volts. 


RELAY NORMALLY OPEN COiSTTACT (J3) 

When the input level is at -3 volts, a closed 
path exists between this terminal and J2* 


RELAY 

80 ! 


The Relay 801 package contains a relay driver amplifier and a single pole double throw relay. The purpose of 
this unit is to enable DEC Building Blocks circuitry to drive electromechanical units requiring power beyond the driv¬ 
ing capabilities of regular transistor circuitry. 

The Relay 801 maximum power requirements are: 


-3 volts 0 miHiamperes 

-15 volts 19 milliamperes 

+10 volts .02 mUliamperes 


CIRCUIT SCHEMATIC: B-87312 





. . --- _____ GRADE I FOR REFERENCE ONLY 

' - - GRADE II PRELIMINARY DESIGN 

___ __GRADE III final design 

GRADED BY: DATE: 


LINCOLN LABORATORY DIV. 6 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
LEXINGTON 73. MASS. 


(B-OOOOS DIGITAL EQUIPMENT CORPORATION) 


S. ALLEN 



B-87312. 



















MOUNTING PANEL 
901 


Section 30 



Description : 

The mounting panel is 5-3/16" x 8-5/8" and mounts in 
a standard 19" relay rack. It,will hold nine 
DEC Building Blocks and has all of the necessary 
plugs for bringing power to the units. Each 
voltage is filtered within the panel to prevent 
noise transients. 












